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PART - I 
OXIDATION OF STEROIDAL COMPOUNDS.WITH M^CIII)ACETATE 
I n the r ecen t p a s t much a t t e n t i o n has been paid towards 
the o x i d a t i o n of o l e f i n s with Pb(IV) a c e t a t e and Mn(I I I ) 
a c e t a t e i n a c y c l i c sys tems . The o x i d a t i o n of o l e f i n s l e a d s 
to t h e format ion of y - l a c t o n e of p robab le b i o l o g i c a l p o t e n t i a l . 
A su rvey of l i t e r a t u r e r e v e a l s t h a t no s i g n i f i c a n t work on 
o x i d a t i o n of s t e r o i d a l compounds with Mn(I I I ) a c e t a t e have beer 
r e p o r t e d . Mn(I I I ) a c e t a t e in g l a c i a l a c e t i c a c i d / p r o p i o n i c 
ac id r e a c t s with a lkenes and a r o m a t i c compoimds t o p rov ide a 
v a r i e t y of p r o d u c t s vrtiich a re b e s t e x p l a i n e d as r e s u l t i n g from 
i n t e r a c t i o n of the s u b s t r a t e w i th an e l e c t r o p h i l i c s p e c i e s 
de r i ved from t h e so lven t c o o r d i n a t e d wi th t h e m e t a l . 
The p r e s e n t work i s concerned wi th the r e a c t i o n of some 
of t h e e a s i l y a c c e s s i b l e s t e r o i d a l o l e f i n s , a , p - u n s a t u r a t e d 
k e t o n e s and n i t r o o l e f i n s . These i n c l u d e c h o l e s t - 5 - e n e ( I ) , 
i t s 3p -y l a c e t a t e (VII ) and 3p -y l c h l o r i d e (XI) a n a l o g u e s , 
7 - o x o c h o l e s t - 5 - e n e (XIV), i t s 3p-y l a c e t a t e (XVII) and 3p-y l 
c h l o r i d e (XX) a n a l o g u e s , 7 - o x o c h o l e s t a - 3 , ?j-diene (XVII I ) , 
3 - o x o c h o l e s t - 4 - e n e (XXl) , 3 - o x o c h o l e s t a - 4 , 6 - d i e n e (XXIV), 
6 - n i t r o c h o l e s t - 5 - e n e (XXV) i t s 3p-y l a c e t a t e (XXVIII) and 
- i i -
3p-y l c h l o r i d e (XXXII) a n a l o g u e s , wi th M n ( I I I ) a c e t a t e i n the 
p re sence of a c e t i c ac id and a c e t i c anhydr ide o r p r o p i o n i c a c i d 
and p r o p i o n i c a n h y d r i d e . 
The p r o d u c t s o b t a i n e d , from Mn(I I I ) a c e t a t e r e a c t i o n of 
t h e above mentioned s t e r o i d a l compotmds, have been c h a r a c t e r i z e d 
on the b a s i s of t h e i r s p e c t r a l p r o p e r t i e s , chemical t r a n s f o r m a t i o n s 
and by comparison with t h e a u t h e n t i c samples where a v a i l a b l e . The 
r e s i a l t s have been summerized in t h e fo l lowing flow s h e e t . Probable 
pathways f o r v a r i o u s t r a n s f o r m a t i o n s have been siaggested. 
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PART - I I 
RING A AROMATIC STEROIDS 
The a roma t i zed s t e r o i d s a r e r ecogn ized f o r t h e i r med ic ina l 
v a l u e s of wide ranging a c t i v i t i e s , such as in t h e p r e p a r a t i o n of 
o r a l c o n t r a c e p t i v e s , chemotherapy of cancer and c i r c u l a t o r y 
deaease s and hence ou r i n t e r e s t i n t h i s a r e a . 
This Chapter d e a l s w i t h t h e s y n t h e s i s of r i n g A a romat ic 
s t e r o i d s from t h e c h o l e s t a n e s e r i e s . I t d e s c r i b e s the r e a c t i o n 
of s e v e r a l s t e r o i d a l bromoketones wi th dimethylformamide in t h e 
p resence of l i t h i u m ch lo rdde as a c a t a l y s t . The e a s i l y 
a c c e s s i b l e bromo k e t o n e s s u b j e c t e d t o t h e above c o n d i t i o n s a r e 
6-oxo-5a- 'b romocholes tan-3p-y l a c e t a t e (XIIV) , i t s 3p -y l c h l o r i d e 
(HiIX) analogue and 6 -oxo-5a -b romocho les t an -3p-y l p r o p i o n a t e (L) . 
The p r o d u c t s were i d e n t i f i e d on t h e b a s i s of t h e i r s p e c t r a l 
p r o p e r t i e s and comparison with a u t h e n t i c samples where a v a i l a b l e . 
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PART - I I I A 
AZASTEROIDS 
P r e v i o u s work from our l a b o r a t o r y had d e s c r i b e d t h e 
Beckmann rear rangement and the Schmidt r e a c t i o n of s e v e r a l 
s t e r o i d a l ke toximes and k e t o n e s , r e s p e c t i v e l y i n o r d e r t o 
p r e p a r e a z a s t e r o i d s of p robab le b i o l o g i c a l p o t e n t i a l . The 
work i n s t e r o i d f i e l d was mainly concerned wi th the cho le s t ane 
s e r i e s and as a consequence a l a r g e number of t h e then unknown 
a z a s t e r o i d s were s y n t h e s i z e d . 
As an e x t e n s i o n of the above work i t was thou,ght 
exped ien t t o ex tend i n v e s t i g a t i o n s i n a n o t h e r s e r i e s of s t e r o i d 
frame work, namely t h e s t i g m a s t a n e s e r i e s , i nc luded with t h e s e 
a r e t h e 5 p - p r o p i o n a t e s i n the c h o l e s t a n e s e r i e s . For t h i s 
purpose 7 - o x o s t i g m a s t - 5 - e n e ( L I I I ) and i t s 3p-y l c h l o r i d e (LIV) 
ana logue , 7 - o x o c h o l e s t - 5 - e n - 3 p - y l p r o p i o n a t e ( X L I I I ) , 6 -oxo-5a-
d i o l e s t a n - 3 P ~ y l p r o p i o n a t e ( L I I ) and 6 - o x o c h o l e s t - 4 - e n - 3 p - y l 
p r o p i o n a t e (LI) were s u b j e c t e d to the Schmidt r e a c t i o n and the 
p r o d u c t s ob ta ined were c h a r a c t e r i z e d on t h e b a s i s of t h e i r 
s p e c t r a l p r o p e r t i e s and chemical t r a n s f o r m a t i o n s . 
- xiv -
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PART - III B 
STEROIDAL TETRAZOLES 
In r e c e n t y e a r s much a t t e n t i o n has been pa id towards 
t h e fo rma t ion of s t e r o i d a l t e t r a z o l e s because of t h e s i g n i f i c a n t 
b i o l o g i c a l p r o p e r t i e s a s s o c i a t e d vdth a number of such compounds, 
and t h e i r use as p o t e n t i a l d r u g s . As a r e s u l t of t h i s , s e v e r a l 
pape r s d e s c r i b i n g t h e ^ n t h e s i s of t e t r a z o l e s from v a r i o u s 
s t e r o i d a l ke tones have appeared from our l a b o r a t o r y a l s o . 
The presen t work d e s c r i b e s the r e a c t i o n of some of the 
e a s i l y a c c e s s i b l e s t e r o i d a l k e t o n e s i n the c h o l e s t a n e s e r i e s , 
such as 7 - o x o c h o l e s t - 5 - e n - 3 p - y l p r o p i o n a t e ( X I I I I ) , 6 -oxo-5a-
c h o l e s t a n - 3 p - y l p r o p i o n a t e ( L I I ) , 6 -oxo-5a -b romocho les t an -3p-y l 
p r o p i o n a t e (L) and 6 - o x o c h o l e s t - 4 - e n - 3 p - y l p r o p i o n a t e (LI) wi th 
an excess of h y d r a z o i c a c i d . The p r o d u c t s ob ta ined from the 
above r e a c t i o n s have been c h a r a c t e r i z e d on t h e b a s i s of s p e c t r a l 
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PART ~ IV 
MA33 SPECTRAL STUDIES ON STEROIDAL Y-LACTONES AND RELATED COMPOUNDS 
In the previous Chapterprepara t ion of seve ra l y - lac tones 
and r e l a t ed compounds in the cholestane s e r i e s by the i n t e r a c t i o n 
of s t e r o i d a l o l e f in s and Mn(III) ace t a t e in ace t i c ac id/propionic 
acid has been descr ibed. The present Chapter deals with the 
ezaiaination of the mass spect ra of some of the y- lac tones and 
r e l a t e d compounds. The y- lac tones s tudied are 4p-hydroxy-7-
oxocholeBt-5-en-3p-yl ace t i c acid y-Iacton-e (XVI), 4p -hydro iy -2 ' -
methyl-7-oxocholest-5-en-3p-yl ace t ic acid y-lacttone (XLII), 3p-
acetoxy-5p-hydroxycholestan-6a-yl ace t ic acid y- lactone ( I ) , 4p-
hydroxy-6-ni t rocholes t -5-en-3p-yl a c e t i c ac id y- lac tone (XXXVII), 
4p-hydroxy-6a-acetoxy-6p-ni t ro-5a-cholestan-3p-yl a c e t i c acid 
y- lac tone (XXXVI), 3P-chloro-6-ni t ro-7a-hydroxycholes t -5-en-8a-yl 
a c e t i c ac id y- lactone (XXXIV),and 3p-acetoxy-6-ni t ro-8a-hydroxy-
choles t -5 -en-7a-y l ace t i c ac id y- lactone (XXXI). The non- lactonic 
products sttidied are 6 -n i t rocho les t -5 -en -7a -y l ace ta te (XXVI), 
3p-ch lo ro -6-n i t rocho les t -5 -en-7a-y l ace ta te (XXXIII) and 6 - n i t r o -
choles t -5 -en-3p ,7a-y l d i ace t a t e (XXX). 
The suggested fragmentation pathways get support from the 
compositions of the important ions and in some cases by appropriate 
- x ix 
metastable peaks. However, in the absence of t he mass spec t ra 
of appropr ia te deutera ted analogues the siiggested mechanisms 
of fragmentation remain t e n t a t i v e . 
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S U M M A R Y 
PART ~ I 
OXIDATION OF STEROIDAL COMPOUNDfl.WITH MQCIII)ACETATE 
I n the r ecen t p a s t much a t t e n t i o n has been paid towards 
the o x i d a t i o n of o l e f i n s wi th Pb(IV) a c e t a t e and Mn(I I I ) 
a c e t a t e i n a c y c l i c sys tems . The o x i d a t i o n of o l e f i n s l e a d s 
to t h e format ion of y - l a c t o n e of p robab l e b i o l o g i c a l p o t e n t i a l . 
A su rvey of l i t e r a t u r e r e v e a l s t h a t no s i g n i f i c a n t work on 
o x i d a t i o n of s t e r o i d a l compounds with Mn( I I I ) a c e t a t e have been 
r e p o r t e d . Mn( I I I ) a c e t a t e i n g l a c i a l a c e t i c a c i d / p r o p i o n i c 
ac id r e a c t s with a lkenes and airomatic compounds t o p rov ide a 
v a r i e t y of p r o d u c t s idiich a re b e s t e x p l a i n e d as r e s u l t i n g from 
i n t e r a c t i o n of the s u b s t r a t e w i t h an e l e c t r o p h i l i c s p e c i e s 
d e r i ve d from t h e so lven t c o o r d i n a t e d wi th t h e m e t a l . 
The p r e s e n t work i s concenaed w i th t h e r e a c t i o n of some 
of t h e e a s i l y a c c e s s i b l e s t e r o i d a l o l e f i n s , a , p - u n s a t t i r a t e d 
k e t o n e s and n i t r o o l e f i n s . These i n c l u d e c h o l e s t - 5 - e n e ( I ) , 
i t s 3p -y l a c e t a t e (VII ) and 3p -y l c h l o r i d e (XI) ana logues , 
7 - o x o c h o l e s t - 5 - e n e (XIV), i t s 3p -y l a c e t a t e (XVII) and 3p -y l 
c h l o r i d e (XX) a n a l o g u e s , 7 - o x o c h o l e s t a - 3 , 5 - d i e n e (XVI I I ) , 
3 -0X0choles t -4 -ene (XXI), 3 - o x o c h o l e s t a - 4 , 6 - d i e n e (XXIV), 
6 - n i t r o c h o l e s t - 5 - e n e (XXV) i t s 3p-y l a c e t a t e (XXVIII) and 
- l i -
3p-yl chlor ide (XXXII) analogues, with Mn(I I I )ace ta te in the 
presence of a c e t i c acid and ace t i c anhydride or propionic acid 
and propionic anhydride. 
The products obtained, from Mn(III) ace t a t e reac t ion of 
the above mentioned s t e r o i d a l compounds, have been charac ter ized 
on the bas i s of t h e i r spec t ra l p r o p e r t i e s , chemical t ransformations 
and by comparison with the au then t ic samples vheve a v a i l a b l e . The 
r e s u l t s have been summerized in the following flow sheet . Probable 
pathways f o r va r ious t ra t isformations have been suggested. 
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PART - I I 
RING A AROMATIC STEROIDS 
The a roma t i zed s t e r o i d s a r e r ecogn ized f o r t h e i r m e d i c i n a l 
v a l u e s of wide ranging a c t i v i t i e s , such a s i n t h e p r e p a r a t i o n of 
orsil c o n t r a c e p t i v e s , chemotherapy of cance r and c i r c u l a t o r y 
deaease s and hence o u r i n t e r e s t i n t h i s a r e a . 
Th is Chapter d e a l s w i t h t h e s y n t h e s i s of r i n g A a romat ic 
s t e r o i d s from t h e c h o l e s t a n e s e r i e s . I t d e s c r i b e s the r e a c t i o n 
of s e v e r a l s t e r o i d a l bromoketones wi th dimethylformamide i n t h e 
p resence of l i t h i m n c h l o r i i e a s a c a t a l y s t . The e a s i l y 
a c c e s s i b l e bromo k e t o n e s s u b j e c t e d t o t h e above c o n d i t i o n s a r e 
6 -oxo-5a -b romocho les t an -3p-y l a c e t a t e (XLIV), i t s 3P-y l c h l o r i d e 
(XLIX) analogue and 6 -oxo-5a -b romocho les t an -5p-y l p r o p i o n a t e (L) . 
The p r o d u c t s were i d e n t i f i e d on t h e b a s i s of t h e i r s p e c t r a l 
p r o p e r t i e s and comparison with a u t h e n t i c samples irtiere a v a i l a b l e . 
(XLIV) 






(XLVII) X, OAc 
( LI ) X, OPr 
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PART - III A 
AZA3TER0IDS 
Previous work from our Laboratory had desci ibed the 
Beokmann rearrangement and the Schmidt r eac t ion of seve ra l 
steroidaL ketoximes and ketones , r e spec t ive ly in order t o 
prepare azas te ro ids of probable b io log i ca l p o t e n t i a l . The 
work in s t e r o i d f i e ld was mainly concerned with the cholestane 
s e r i e s and as a consequence a l a rge number of the then imknown 
azas te ro ids were S3nithesized. 
As an extension of the above work i t was thotight 
expedient t o extend inves t i ga t i ons in another s e r i e s of s t e ro id 
frame work, namely the st igmastane s e r i e s , included with these 
are the 3P-propionates in the cholestane s e r i e s . For t h i s 
purpose 7-oxostigmast-5-ene (LIU) and i t s 3p-yl chlor ide (LIV) 
analogue, 7-oxocholest-5-en-3P-yl propionate (XLIII) , 6-oxo-5a-
d io les tan-3P-yl propionate (LII) and 6-oxochoIest-4-en-3p-yl 
propionate ( I I ) were subjected to the Schmidt r eac t ion and the 
products obtained were charac te r ized on the bas i s of t h e i r 
spec t ra l p rope r t i e s and chaDaical t ransformat ions . 





























PART - III B 
STEROIDAL TETRAZOLES 
In recent years much a t t e n t i o n has been paid towards 
the formation of s t e ro ida l t e t r a z o l e s because of the s ign i f i can t 
b io log ica l p rope r t i e s associa ted with a number of such compounds, 
and t h e i r use as p o t e n t i a l drugs. As a r e s u l t of th i s» severa l 
papers descr ib ing the synthes is of t e t r a z o l e s from var ious 
s t e r o i d a l ketones have appeared from our l abora tory a l s o . 
The present work descr ibes the reac t ion of some of the 
ea s i l y access ib le s t e r o i d a l ketones in the cholestane s e r i e s , 
such as 7-oxocholest-5-en-3p-yl propionate (XLIII) , 6-oxo-5a-
choles tan-3p-yl propionate ( L I I ) , 6-oxo-5ot-bromocholestan-3p-yl 
propionate (L) and 6-oxocholest-4-en-3p-yl propionate (LI) with 
an excess of hydrazoic ac id . The products obtained from the 
above r eac t ions have been charac ter ized on the bas i s of spec t ra l 





























PART - IV 
MASS 3EBCTRAL STUDIES ON STEROIDAL Y-LACTONES AND RELATED COMPOUNDS 
In the previous Chapt e r p repara t ion of seve ra l y - l act ones 
and r e l a t e d compovinds in the cholestane s e r i e s by the i n t e r a c t i o n 
of s t e r o i d a l o l e f ins and Mn(III) ace t a t e in a c e t i c ac id /propionic 
acid has been descr ibed. The present Chapter deals with the 
examination of the mass spect ra of some of the y- lac tones and 
r e l a t e d compounds. The y- lac tones s tudied are 4p-hydroxy-7-
oxocholest-5-en-3p-yl ace t i c acid y- lac tone (XVI), 4p-hydroxy-2 ' -
methyl-7-oxocholest-5-en-3p-yl ace t ic acid Y-lac*one ( I L I I ) , 3p-
acetoxy-5P-hydroxycholestan-6a-yl ace t ic ac id y-lactone ( I ) , 4p-
hydroxy-6-ni t rocholes t -5-en-3p-yl a c e t i c ac id y- lac tone (XXXVII), 
4p-hydroxy-6a-acetoxy-6p-ni t ro-5a-cholestan-3p-yl a c e t i c acid 
Y-lactone (XXXVI), 3p-chloro-6-ni t ro-7a-hydroxycholes t -5-en-8a-yl 
ace t i c ac id y- lactone (XXXIV),and 3p-acetoxy-6-ni t ro-8a-hydroxy-
choles t -5 -en-7a-y l ace t i c ac id y- lactone (XXXI), The non- lactonic 
products s tudied are 6 -n i t rocho les t -5 -en -7a -y l ace ta te (XXVI), 
3p-ch lo ro-6-n i t rocho les t -5 -en-7a-y l ace ta te (XXXIII) and 6 - n i t r o -
choles t -5 -en-3p ,7a-y l d i ace t a t e (XXX). 
The suggested fragmentation pathways get support from the 
compositions of the important ions and in some cases by appropriate 
- x ix -
metastable peaks. However, in the absence of t h e mass spec t ra 
of appropriate deuterated analogues the suggested mechanisms 
of fragmentation remain tentat ive . 
98^17 
(XVI) R, H 
(XLII) R, CH^ 
AcO 
(XXXVII) 
(XXXVI) (XXXIV) (XXXI) 
OAc OAc AcO OAc 
(XXVI) (XXXIII) (XXX) 
T H E O R E T I C A L 
PART - I 
OXIDATION OF OLEFINS WITH Mn( l I I ) AGETATP] 
Lac tones a re c y c l i c e s t e r s r e s u l t i n g from i n t r a m o l e c u l a r 
a c y l a t i o n of a l c o h o l fTinction of t h e hydroxy ac id by t h e ca rboxy l 
group. The ease wi th which t h e l a c t o n e r i n g i s formed o r broken 
shows wide v a r i a t i o n s wi th change of r i n g s i z e and with t h e 
degree of s u b s t i t u t i o n on r i ng carbon a toms. In g e n e r a l 5-membered 
r i n g s a r e t h e most s t a b l e . 
Lac tones s t r i c t l y speaking a r e h e t e r o c y c l i c r i n g compooinds, 
v i z . . 2 -oxo-oxe tan o r p - b u t y r o l a c t o n e ( I ) , 2-oxo-oxolan o r 
y - b u t y r o l a c t o n e ( I I ) and 2-oxo-oxane o r 6 - v a l e r o l a c t o n e ( I I I ) , 
but t hey a re more u s u a l l y named a f t e r t h e p a r e n t a c i d . The same 
Greek l e t t e r p r e f i x i s used t o denote r i n g s i z e a s t h a t used f o r 
t h e p o s i t i o n of t h e hydroxyl group r e l a t i v e t o t h e carboxyl 
funct ion i n t h e hydroxy a c i d . Thus y-^^'C'tones have 5-membered 
rings and on h y d r o l y s i s , g i v e y- or 4-hydroxy a c i d s . 
^K 
o<^ 
( I ) ( I I ) ( I I I ) 
- 2 -
Y-Butyrolactone was f i r s t obtained by M,Saytzeff in 1873. 
The generic relat ionship of lactones to the hydroxy and olefinic 
acids was established by F i t t i g . 
2 The discovery of pronoimced ant ib io t ic properties has 
stimtilated in teres t in the simple -unsaturated lactones . Many 
natural ly occurring substances containing an unsaturated lactone 
moiety, such as protoanemonine, pen ic i l l i c acid, clavacin and 
crepin, manifest such ant ib io t ic action by the possession of 
strong ant ibacter ia l properties against both gram-positive and 
gram-negative bacter ia . One of the simplest of such substances 
i s protoanemonine, f i r s t isolated from buttercups by Asahina 
4 5 
and Pujita and l a t e r from anemone pt i lsa t i l la by Baer et a l . 
5 Baer and coworkers have investigated the relat ionship of the 
structure of simple unsaturated y-lactones to an t ibac ter ia l 
action. Only a few examples of Mn(III) acetate oxidation of 
olefins result ing in the formation of y-lactones are recorded 
here. 
Oxidation of toluene (IV) by Pb(IV) acetate in refluxing 
acetic acid containing potassium acetate under nitrogen atmosphere 
or by Mn(III) acetate in refluxing acetic acid, yielded three 
products; benzyl acetate (V), the isomeric methyl benzyl acetate 
(VI) (predominantly ortho) and tolyl acetic acid (VII). However, 
a minor amoxint of xylene (VIII) was also detected under reaction 
conditions of Pb(IV) acetate. 
- 3 -
CH.,OAc 
Mn(I I I ) acetate,AcOH 
Pb(IV) a c e t a t e , A C 6 H ' 
AcOK 
Pb(IV) acetate 
AcOH, AcOK ^ 
CH2OAC 
CH^ ( V I I ) 
HjCOOH 
( V I I I ) 
Andrulis, Jr. and coworkers reported that treatment of 
p-methoxytoluene (IX) "by Mn(III) acetate in acet ic acid afforded 








A r a t a n i e t a l . ^ r e p o r t e d t h a t o x i d a t i o n of a n i s o l e ( X I ) , 
v e r a t r o l e (XII ) and hydroxyquinone d imethy l e t h e r ( X I I I ) by 
Mn( I I I ) a c e t a t e i n r e f l u x i n g a c e t i c a c i d a t lOO^C a f fo rded t h e i r 







Mn(I I I ) a c e t a t e 
AcOH 
H ^ C O ^ ^ j ^ ^ O ^ ^ ^ ^ H,CO 






^ Mn(I I I ) a c e t a t e 
AcOH 
dCH3 
( X I I I ) (XVIII) (XIX) 
Reac t ion of a c e t o n e (XX) wi th o c t e n e - 1 (XXI)^ i n t h e 
p re sence of M n ( I I l ) a c e t a t e under n i t r o g e n atmosphere us ing 
a c e t i c a c i d a s a s o l v e n t a f fo rded a s a t u r a t e d ke tone (XXIX), 
an u n s a t u r a t e d ke tone ( X X I I I ) , and a k e t o a c e t a t e (XXIV). 
- 5 -
0 0 
CH5-C-CH3 + CgH.^3-^"=Q^2 ^ ^ ^ ^ ^ ^ ^""^^^^^ ^ CgH^g-C-CH3 
(XX) (XXI) (XXII) 
0 0 
II il 
+ CgH^,-CH=CH-CH2-C-CH» + GgH^--CH-CH2-CH2-C-CH-
OAc 
(XXIII) (XXIV) 
Ox ida t ion of an o l e f i n wi th acetophenone (XXVI) i n t h e 
p resence of Mn( I I I ) a c e t a t e and a c e t i c ac id provided a - t e t r a l o n e 
(XXVII) i n about 50% y i e l d . 
R-CH.CH2-HC6H5J-CH3 " ^ ^ ' r e ^ H ^ ° " ' ^ ' " > 
(XXV) (XXVI) 
(XXVII) 
Moon e t a l . c a r r i e d out t h e o x i d a t i o n of 2-butanone (XXVIII )j, 
3 - ine thyl -2-butanone (XXIX) and 2-octanone (XXX) with Pb(IV) a c e t a t e 
i n a c e t i c a c i d and o b t a i n e d t h e i r r e s p e c t i v e o x i d a t i o n p r o d u c t s , 
l - a c e t o x y - 2 - b u t a n o n e (XXXI), l - a c e t o x y - 3 - m e t h y l - 2 - b u t a n o n e (XXXII) 
and l - a c e t o x y - 2 - o c t a n o n e (XXXIII)o 
C ^ H 5 - L H , P''(IVM°«*ate, O2H5-ICH3-OA0 
(XXVIII) (XXXI) 
0 0 
CH,-CH-(3-CH, ^^^•^YL^°®'*^^"^^> C H , - C H - C - C H O - O A C 






Similar r e s t i l t s were obtained in propionic ac id ; propionoxy 
ketones being t h e major products although minor amount of acetoxy 
ketones were a l so obta ined. 
12 Okano and coworicers reported tha t acetone (XX), 2-butanone 
(XZ7III) and cyclohexanone (XXXV) when heated with Mn(III) ace ta te 
in a c e t i c acid and a c e t i c anhydride at lOO^C gave t h e i r respec t ive 






Mn( I I I ) acetate>^ 











13 Kurz and coworkers r e p o r t e d t h a t o x i d a t i o n of benzene 
(XXXVII) and t o l u e n e (IV) i n the p resence of a c e t o n e (XX) with 
Mn( I I I ) a c e t a t e u s ing a c e t i c a c i d as a so lven t yielded(XXXVIII) 
and (XXXIX), r e s p e c t i v e l y . 
C-GH, + 1 1 1 Mn( I I I ) a c e t a t e ^ C^H.-GH.-C-CH. CH3-C-GH3 . I M j3og . .6X.5-
(XX) (XXXVII) (XXXVIII) 
OH 
Mn(I I I ) a c e t a t e ^ CgH5-CH2-CH2-C-CH3 II CH,-C-CH, + 5 5 
(XI) (IV) (XXXIX) 
14-N i k i s h i n e t a l . r e p o r t e d t h a t t r e a t m e n t of h e p t - 1 - e n e 
(XL) wi th d i e t h y l malonate (XLI) i n t h e p resence of M n ( l l l ) 





^ "^ ^ Mn( I I I ) a c e t a t e ^^^_^^ ^^^ ^ ^_^^ ^ 5 
"^  ^^C-O-CoH 
(XLII) 0 CH2-(G00G2H5)2 
(XLI) 
15 Osman and coworkers r e p o r t e d t h a t o x i d a t i o n of 1 0 -
undecenoic ac id (XLII I ) w i th Mn( I I I ) a c e t a t e a f f o r d e d two 
- 8 -
p r o d u c t s , namely , 4 - t r i d e c e n e ( i i o i c ac id (XLIV) and 5-(^-carboxy-
o c t y l ) - Y - b u t y r o l a c t o n e (XLV). 
CH2=CH-CH2-(CH2)7.COOH Mn(I I I ) a c e t a t e ^ 
(XLII I ) 






Kasahara and coworkers r e p o r t e d t h a t o x i d a t i o n of 
benzofuran (XLVI) with Mn(I I I ) a c e t a t e in a mix tu re of a c e t i c 
a c i d and a c e t i c anhydr ide y i e l d e d fo\ir p r o d u c t s , naunely 
2 - ( aoe toxymethy l ) benzofuran (XLVII), 3a , 8b -d ihydrofu ro [3,2b] 
benzofuran-2(3H-one) (XLVIII) a s t h e major p r o d u c t s and b i s 
(2 -benzo fu rany l ) methane (XLIX) and 2 -benzofurany l a c e t i c ac id 





r ^ ^ ^ 
CH2COOH 
(L) 









17 Okano and coworkers reported the oxidation of 1-hexene 
(LI) and 2-methyl-2-pentene (LII) with Mn(III) acetate in acetic 
acid and acetic anhydride. While 1-hexene (LI) afforded 4-ace-
toxyoctanoic acid (LIII), y-lactone of 4-hydroxyoctanoic acid 
(LIV), 3-octenoic acid (LV), 4-octenoic acid (LVI) and octanoic 
acid (LVII), (LII) gave 4-acetoxy-3-Bthyl-4-methylpentanoic acid 
(LVIII), Y-lactone of 3-ethyl-4-hydroxy-4-methylpentanoic acid 
(LIX), 3-isopropenylpentanoic acid (LX) and 3-ethyl-4-!nethylene-
heptane dioic acid (LXI). 
CH3-(CH2)3-CH=CH2 "^^I^^^J°^S^^^ CH3-(CH2)3-CH-(CH2)2-C00H 
OAc 
(LI) (LIII) 
+ CH3-(CH2)3-GH CH2 + CH3-(CH2)3-CH=CH-CH2-
0 CH2 






+ CH,-(CH2)2-CH=CH-(CH2)2-C00H + CH^-(CH2)g-C00H 
(LVI) (LVII) 
CH3-CH2-CH=C-CH3 ^[H^ H^l^H CH3-CH2-CH — C - CH. 
HOOC-CH2 OAC 
(LII) (LVIII). 
+ CH,-CH2-CH C - CH3 + CH3-CH2-CH C = CH2 
CH2 0 CH2COOH 
^ Q ^ 
(LX) 
(LIX) 




However, the oxidation of 1-hexene (LI) ' with Mn(III) 
acetate in propionic acid and propionic anhydride afforded 
2-methyl-4-propionyloxyoctanoio acid (LXII), t-lactone of 
4-hydroxy-2-methyloctanoic acid (LXIII) and 2-methyloctanoic 
17 
acid (LXIV), whereas (LII) under similar reaction conditions 
afforded y-lactone of 2,4-dimethyl-3-ethyl-4-hydroxypentanoic 
acid (LXV), 3-ethyl-2,4-dimethyl-4-pentenoic acid (LXVI) and 
3-ethyl-2,5-dimethyl-4-propionyloxymethyl-l,7-heptanedioic acid 
(LXVII). 
- 1 1 -
I 3 
'^ ^ ' '^ ^ '^ OPr 
(LI) (LXII) 
I 3 
+GH^(CH2)5-CH CH2 + CH^-(CH2)5-GH-i COOH 
0 CH 




CH3-CH2-CH=C - CH3 c^H^OOOHICpHcGO^o" CH^-CHg-CH C - CH^ 
'^  ^  ' ^ :> ^ H,C-CH 0 
(LII) ^ G - ^ 
0 
(LXV) 
CH- GH^OPr CH, 
I 3 I 2 I 3 
+ CH,-CH^-CH - C = CH^ + CH,-CH^-CH - CH-GHo-CH-COOH ? ^ \ ^ 3 2 I 2 
H^C-CH-COOH H-C-CH-GOOH 
(LXVI) (LXVII) 
When the reaction of 1-methylcyclohexene with Mn(III) 
acetate was carried out in acetic acid- G, radioactive 
18 19 19 
Y-lactone ' and acetates were obtained. This indicates 
that solvent participates in the reaction of alkenes with Mn(III) 
acetate. When Mn(III) acetate dihydrate was heated at 100°G in 
acetic acid and acetic anhydride without the reactant, an 
appreciable arnoxmt of succinic acid and a trace of acetoxyacetic 
- 12 -
acid were isolated. However, dl-2-propionyloxypropionic acid 
and 2,3-dimethylsuccinic acid in the ratio of 3:1 were obtained. 
These resxilts demonstrate the formation of radicals CH2COOH, 
CHjCOO', CH^CHCOOH and CH^CHgCOO* with the participation of the 
solvent in the Mn(III) acetate reaction. 
20 Bush and coworkers reported that oxidation of a number 
of olefins, such as styrene (LX7III), a-methylstyrene(LXlX), 
p-meWlstyrene (LXX) and 3,3-dimethyl-l-butene (LXXI) with 
Mn(III) acetate in acetic acid and acetic anhydride afforded 
their corresponding y-lactones, 5-phenyltetrahydro-2-furanone 
(LXXII), 5-methyl-5-phenyltetrahydro-2-ftiranone (LXXIII), 4-methyl-




^ = C x x 2 =CH, M n ( l I I ) a c e t a t e , AcOH, AC2O 
(LX7III) 
CH, 
r w A _ fw Mn( I I I ) ace ta t e^ 















CH, H H 
C.H -^.CH=C'^  ^""[^IV -f^;^^^S C.H.-C—i-CH, 
6 5 V AcOH, Ac^ O o 5 i i 3 




GH, H CH, H 
H,<'-'f - i = O H , n c S n ! A c ! o ^ ' ° ' H3O.O - 0 _ 0 H 2 
CH, CH, 0^ CHp 





Heiba e t a l . reported the oxidat ion of octenc-1 (XXI) 
and t r a n s - s t i l b e n e (LXXVI) with Mn(III) ace ta te in ace t i c acid 
and ace t i c anhydride and obtained t h e i r corresponding y- lac tones , 
(LXXVII) and (LXXVIII). 










The oxidation of a number of olefins such as isobutene (LXXIX), 
hexadiene-1,5 (LXXX), octadiene-1,7 (LXXXI), butadiene (LXXXII) 
22 
and isoprene (LXXXIII) with Mn(lII) acetate in acetic acid and 
acetic anhydride afforded their corresponding y-lactones (LXXXIV), 
(LXXXV), (LXXXVI), (LXXXVII), (LXXXVIII) and (LXXXIX). 
C ==::-CH. ^[lll^ ?°^^^^^^ H,C-C — C H ^ I 2 AcOH, ACpO 5 1 I 2 





C?Ho=CfH-(CH<,)<,-CH=CH^  ^.llV ?^ n^^ ^^ > CH^=CH-(CH,) -CH—CH 2 ^ 2''2 2 AcOH, Ac^O 2 ^ ^  i i 
(LXXX) 
p i I 2 









CH2=CH-CH=CH2 ^ [ C O H ! AC'S^""" ^  GH2=CH-GH-GH2 
^ 0 CH^ 







CH, =CH-c=CH. ^ i^ i5^ rJ^^^^y cH.=i -CH-CH. + 
(LXXXIII) 













However, t h e o x i d a t i o n of s t y r ene (LXVIII) wi th Mn( I I I ) 
a c e t a t e i n p r o p i o n i c a c i d and p r o p i o n i c anhydr ide and c y a n o a c e t i c 
ac id a f fo rded t h e i r co r respond ing y-lactoi^©* such as a-methyl y -
b u t y r o l a c t o n e (XC) and t h e cyano lac tone (XCI) . 
(LXVIII) 




H5^6-^H=CH2 ^ ^ g ^ ; L % l ^ " ^ ^ - - H 3 C , - C H - C H , 
^ ^CH 
(LXVIII) C CN 
0 
(XCI) 
Heiha e t a l . s y n t h e s i z e d y - ' bu ty ro lac tone from r e a d i l y 
a v a i l a b l e o l e f i n s and c a r b o x y l i c a c i d i n a s imple o n e - s t e p p r o c e s s . 
The g e n e r a l r e a c t i o n which i s d e p i c t e d below c o n s i s t s of t h e 
a d d i t i o n of a c a r b o x y l i c a c i d having an a-hydrogen atom a c r o s s 
t h e double bond of an o l e f i n i n t h e p resence of s t o i c h i o m e t r i c 
- 16 












r 1^  




M"*" = Mn(III), Ce(lV), V(V) 
Higher valent metal s a l t s of manganese, cerixim and vanadi\im 
have been used successft i l ly i n the l ac tone syn thes i s . Sa l t s of 
manganese have been most extensively used due to t h e i r ready 
a v a i l a b i l i t y sind high s o l u b i l i t y . The manganese reagent most 
f requent ly used was manganic ace ta te d ihydrate , Mn(OAc),.2H20, 
which was r e a d i l y prepared by permanganate oxidat ion of manganous 
acetate and cotiid be s tored fo r extended period of t ime. 
The lactone synthes is i s gene ra l ly conducted in t he tempe-
ra tu re range of 120-180° e i t h e r in a ref luxing system or in oven 
sealed tubes . Increasing the reac t ion temperatiire dramat ica l ly 
decreased the reac t ion time from several hours a t 120° to l e s s 
than ten minutes at 180°, but had l i t t l e effect on the y i e l d of 
17 -
lactone obtained. The presence of leas than 1^ water in the 
reaction mixture did not seriously interfere with the lactone 
synthesis. Larger amount of water however, tends to increase 
the reaction time and decrease the lactone yield . The addition 
of 6^ water increased the reaction time fourfold while lactone 
yield was cut to half. The addition of acid anhydride to control 
the water content was fo\md to be quite satisfactory, especially 
for the in situ preparation of manganic ion. 
In the lactone synthesis it was found advantageous to add 
10-50/^ potassium acetate or other carboxylate salt to the reaction 
mixture. The addition of acetate ion shortened the reaction time 
by raising the reflux temperature of the reaction mixture and 
decreased the formation of side products resulting in higher 
lactone yields. This effect of suppressing side reaction was 
especially important when high concentrations of conjvigated 
olefins, such as styrene, were used. 
Thermal decomposition of manganic acetate has demonstrated 
the intermediacy of free cso^boxymethyl radicals. According to 




- 1 8 -
^ 1 / ^ : 
CH2 - COOH + ^ C = C ^ 
Ro R. 
RT R-Z 







R-, R^ | 1 13 
R^ - C - C - R. 
H - a ^CHp 










23 Kurosawa e t a l . c a r r i e d o u t t h e o x i d a t i o n of a - p h e n y l -
c i n n a m i c a c i d (XCII ) w i t h I 4 n ( I I I ) a c e t a t e i n a c e t i c a c i d and 
a c e t i c a n h y d r i d e and o b t a i n e d t h e s p i r o l a c t o n e ( X C I I I ) and 
5 - a c e t o x y - 4 , 5 - d i p h e n y l - 2 ( 5 H ) - f u r a n o n e (XCIV). 
Ht-Cc-CH=C COOH 
p 0 I 
^ 6 ^ 5 
(XCII ) 
M n ( I I I ) a c e t a t e 
A C 0 H 7 ~ A C ^ 0 




Kurosawa and coworkers r e p o r t e d thai; when 2-(4-methoxy-
phenyl) -4-chromanone (XGV) was h e a t e d wi th AcOH, c o n t a i n i n g 
Mn( I I I ) a c e t a t e and L i C l , t h e p r o d u c t s were found t o be 3 , 3 -
d ich lo ro -2 - (4 -methoxypheny l ) -4 -ch romanone (XCVI), 3 - c h l o r o - 4 ' -
methoxyflavone (XCVII) and 4 ' -methoxyf lavone (XCVIII) . 
OCH. 





(XCVII) R ' , CI 
(XCVIII) R ' , H 
Kurosawa and coworkers ^ r e p o r t e d tha t o x i d a t i o n of 
3 , 3 - d i p h e n y l - 2 - p r o p e n o i c a c i d (XCIX) with Mn( l I I ) a c e t a t e i n 
b o i l i n g a c e t i c ac id gave 3 » 3 - d i p h e n y l - 2 - p r o p e n y l a c e t a t e (C) , 
4 - a c e t o x y m e t h y l - 5 , 5 - d i p h e n y l t e t r a h y d r o - 2 - f u r a n o n e ( C I ) , 3 , 3 -
d i p h e n y l - 2 - p r o p e n a l (CXI), 5 , 5 - d i p h e n y l - 2 , 5 - d i h y d r o - 2 - f u r a n o n e 
- 20 -
( c m ) , 4 - a c e t o x y - 5 , 5 - d i p h e n y l t e t r a h y d r o - 2 - f u r a n o n e (CIV) and 
2 - o x o - 5 » S - d i p h e n y l t e t r a h y d r o - A - f u r a n c a r b o x y l i c ac id (CV). 
I ^ CH^ QAc 
H5C6 H5C. C , H 5 - ^ - / 2 
^C=CH-COOH ""i^eOH! A c ^ o " ' ' ^ ^C=CH.CH3-0Ac ^ 
(XCIX) (C) (CI) 
« 5 \ CgH^-^J ( G6H5-
\3=CH-CH0 
«5°6  
( O i l ) 
o 5 COOH 
26 Recent ly , F r i s t a d and coworkers r e p o r t e d the o x i d a t i o n 
of a number of o l e f i n s , such a s c i s - o c t e n e - 4 (CVI), t r a n s - o c t e n e - 4 
( C y i l ) , cyclohexene (CVI I I ) , cyc lohep tene (CIX) and cyc looc tene 
(CX) with Mn( I I I ) a c e t a t e i n a c e t i c a c i d and po tass ium a c e t a t e . 
These a f fo rded t h e i r cor responding i somer i c y - l a c t o n e s , t r a n s -
d i h y d r o - 4 , 5 - d i p r o p y l - 2 ( 3 H ) - f u r a n o n e ( C X I ) , c i s - d i h y d r o - 4 , 5 -
d ip rQpyl -2 (3H)- fu ranone . (CXII ) , t r ans -hexahydro -2 (3H) -ben z o -
furanone ( C X I I I ) , c i s -hexahydro-2(3H)-benzofuranone (CXIV), 
t r a n s - o c t a h y d r o - 2 H - c y c l o h e p t a fb] fu ran-2-one (CXV), c i s - o c t a h y d r o -
- 21 -
2H-cyclohepta [b] furan-2-one (CXVI), t rans-octahydrocycloocta[b] 
f\u:an-2(3H)-one (CXVII) and c is-octahydrocycloocta Tb] furan-2(3H) 
one (CXVIII). 
^7^3 ^3^7 AcOH, AcOK 
(CVI) 
> = C, 
(CVII) 
93^ 7^ G,H„ G3H7 C3H7 







•* (CXI) + (CXII) 
Mn(lII) acetate 
AcOH, AcOK ) = 0 + r J^^=0 




= 0 (yr 






(cx) (CXVII) (CXVIII) 
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Two types of manganese ( I I I ) ace ta te are knovm; one the 
anhydrous form and the o ther hydrated one. Table-I showed 
t h a t the hydrated form was much more e f f i c i e n t at lac tone 
annula t ion . This may simply be the r e s u l t of t r a c e s of a c e t i c 
anhydride which remained in the anhydrous manganese ( I I I ) a c e t a t e , 
because as seen in the Tab le - I I , the addi t ion of ace t ic anhydride 
led to dramatic decrease in the lac tone y ie ld . The a c e t i c 
anhydride r e s u l t s were i n i t i a l l y confusing since one e a r l i e r 
repor t had s p e c i f i c a l l y employed l a r g e r amounts of ace t i c 
anhydride (AcOH : AC2O; 5:1 to 1:1) and claimed that i t r esu l ted 
20 i n higher y i e l d s and sho r t e r r eac t i on time . In con t r a s t , o ther 
workers have found tha t reac t ion containing ace t i c anhydride 
17 2Q "^O produced a mixture of products ' ^»^^. 
Previous r epor t s ' have indica ted that addi t ion of 
ace t i c anhydride enhances the reac t ion r a t e . However, i t has 
been c l e a r from Table-II tha t the y ie ld of the lac tone as one 
of the product was dramat ica l ly a l t e r e d due t o enhancement of 
ace t i c anhydride. The addi t ion of potassium ace ta te also 
enhanced the r eac t ion r a t e . However, i t now simultaneously 
increased the y i e ld of l ac tones . ,'(jjg^^2^Q j^jj^ \ 
- 23 -
T a b l e - I . Comparison of l a c t o n i z a t i o n by hydra ted and anhydrous 
26 
manganese ( H i ) a c e t a t e 












































Table-II. Lactonization with Mn(III) acetate hydrate in the 






























T a b l e - I l l , L a c t o n i z a t i o n wi th Mn( I I I ) a c e t a t e in t h e presence 
26 
of po tass ium a c e t a t e 
KOAc, M Mn(II I ) 
e q u i v . 
Reac t ion 
Time, h 
Lactone 
y i e l d 'U 
0.005 
0.010 



























Anhydrous manganese ( I I I ) a c e t a t e has heen shown through 
an X-ray s tudy t o be an o x o - c e n t r e d t r i a n g l e of t h r e e manganese 
32 
atoms he ld t o g e t h e r by s i x b r i d g i n g a c e t a t e l i g a n d s . As such 
a s i n g l e manganese ( I I I ) a c e t a t e u n i t i s capab le of performing 
upto t h r e e s e q u e n t i a l o n e - e l e c t r o n ox ida t i ons of a s u b s t r a t e 
while each manganese ( I I I ) i s reduced t o manganese ( I I ) . 
0' 
H^C-C-O-Mii;;^ "^Ifo-OAc ^ b r i d g i n g a c e t a t e 
0-C-CH, II 3 
0 - - . 
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Pristad et al. reported the oxidation of ethylene (CXIX) 
and cyclohexene (CVIII) with Mn(IIl) acetate in the presence of 
malonic acid (CXX) using acetic acid as a solvent and isolated 
the corresponding spirodilactones, such as 2,7-dioxaspiro [4^4] 
nonane-l,6-dione (CXXI) and dodecahydro-3,3'-(2H,2H')-spirobi 
[benzofuran]-2,2'-dione (CXXII). 
CH2=CH2 + CH2(COOH)2 ""^^IcOH^''^^^^^' 
(CXIX) (CXX) 
+ CH2(C00H)2 Mn( l I I ) a c e t a t e 
AcOH 
(CVIII) (CXX) (CXXII) 
34 Nish ino and coworkers r e p o r t e d t h e o x i d a t i o n of 1 , 1 -
d ipheny l e thene (CXXIII) wi th Mn(I I I ) a c e t a t e in t h e p resence 
of malonamide (CXXIV) and ob t a ined 2-carbamoyl-4 ,4-d iT)henyl -
2 - b u t e n - 4 - o l i d e (CXXV), 3 , 3 , 8 , 8 - t e t r a p h e n y l - 2 , 7 - d i o x a g i > i r o r 4 . 4 ] 
n o n a n e - l , 6 - d i o n e (CXXVI) and benzophenone (CXXVII). 
- 26 -
H5°6 




-CONH2 + (( V ^ ""0 + C6H5-C-C6H5 
C6H5 
(CXXV) (GXXVI) (GXXVII) 
However, t h e o x i d a t i o n of l , l - b i s ( 4 - m e t h o x y p h e n y l ) - e t h a n e 
(CXXVIII) under t h e s i m i l a r r e a c t i o n c o n d i t i o n s provided a , p -
u n s a t u r a t e d y - l a c t a m s , such a s 3 -ca rbamoyl -5 ,5 -b i s (4 -n ie thoxy 
p l i e n y l ) - l H - p y r r o l - 2 ( 5H)-one (CXXIX) and 5-carbamoyl -4-hydroxy-
5 , 5 - b i s ( 4 - m e t h o x y p h e n y l ) - l H - p y r r o l - 2 ( 5 H ) - o n e (CXXX) r a t h e r than 

















SING A AROMATIC STEROIDS 
The s t e r o i d s t r u c t t i r e wi th i t s unique s p a t i a l r e q u i r e m e n t s 
and r e l a t i v e l y f i xed geometry h a s long prov ided an e x c e l l e n t 
t e s t i n g ground f o r conformat iona l t h e o r y as we l l a s f o r t h e 
e l a b o r a t i o n of g e o m e t r i c a l f a c t o r s i n rear rangement phenomena. 
Ring A a romat ic s t e r o i d s became impor t an t s t a r t i n g m a t e r i a l s 
in t h e s j m t h e s i s of 1 9 - n o r 3 t e r o i d s by B i r c h r e d u c t i o n and i t was 
necessary t h e r e f o r e , t o s y n t h e s i z e p a r t i a l l y a romat ic s t e r o i d s 
with a v a r i e t y of f u n c t i o n a l group. 
Androsta - l , 4 , 6 - t r i e n - 3 , 1 7 - d i o n e (CXXXII), on t r e a t m e n t with 
a c e t i c anhydr ide and p - t o l u e n e s u l p h o n i c ac id y i e l d e d 19-nor 
l - m e t h y l - 3 - h y d r o x y a n d r o s t a - l , 3 , 5 ( l O ) , 6 - te t raen-17-one(CXXXII l ) 35,36 
AC2O, H"^  
(CXXXII) (CXXXIII) 
- 29 -
Aroma t i za t i on of ^ * ' a n d . r o 3 t a t r i e n - 3 - o n e - 1 7 p - a G e t a t e 
(CXXXIV)^^ i n minera l o i l s o l u t i o n a t 600° a f fo rded A -dehydro-
e s t r a d i o l - l T - a c e t a t e (CXXXV) which on s a p o n i f i c a t i o n gave 
A ^ - d e h y d r o e s t r a d i o l (CXXXYI). 
OAc 
(CXXXIV) 
(CXXV) R, OAc 
(CXXXVI) R, OH 
17p-Acetoxy-la,2a-oxido-5a-androstan-3-one (CXXXVII)^' when 
treated with p-toluenesulphonic acid in acetic anhydride afforded 
2,17p-diacetoxy-5a-androst-l-en-3-one (CXXXVIII), as the minor 






(CXXXVII) (CXXXVIII) (CXXXIX) 
- 30 -
2a ,3a -Epoxy-5a-hydroxyandros tan-17-one (CXL)-^ undergoes 
rear rangement t o form 4 - i n e t h y l e s t r a - l , 3 » 5 ( l O ) - t r i e n - 1 7 - o n e 
(CXLI) w h i l s t t h e 6 -ke tones (CXLII) and the 1 7 - a c e t a t e (CXLIII) 
a f fo rded 1 - m e t h y l e s t r a - l , 3 , 5 ( 1 0 ) - t r i e n - . 6 , 1 7 - d i o n e (GXLIV) and 
the 1 7 - a c e t a t e (CXLV), r e s p e c t i v e l y on t r e a t m e n t w i th HBr i n 
a c e t i c a c i d . 
( CXL ) R, H, H; R ' , 0 
(CXLII) R, 0; R ' , 0 
(CXLIII) R, 0 ; R ' , H, OAc 
(C::LI) (CXLIV) R ' , 0 
(CXLV) R ' ,H , OAc 
5a ,6a -Epoxyandros t -2 -en -17 -one (CXLVI) iinderwent r e a r r a n g e -
ment t o form 4 - m e t h y l e s t r a - l , 3 , 5 ( 1 0 ) - t r i e n - 1 7 - o n e (CXLI) on 




17p -Ace toxy -4a ,5a -epoxyand ros t an -3p -o l (CXLVII) and 
3p -ace toxy -5a ,6a -epoxyandro3 tan -17 -one (CXLVIII)-^ *-^  underwent 
rear rangement t o form 1 7 p - a c e t o x y - 4 - m e t h y l e s t r a - l , 3 t 5 ( 1 0 ) - t r i e n e 
(CXLIX) and 4 - m e t h y l e s t r a - l , 3 , 5 ( 1 0 ) - t r i e n - 1 7 - o n e (CXLI)^°, 
r e s p e c t i v e l y . S i m i l a r rear rangement was observed wi th 3p ,17p-
d i a c e t o x y - 4 a , 5 a - e p o x y a n d r o s t a n - l l - o n e (CL), which af forded 17p-











3p ,7a -Dib romo-5a -cho le s t an -6 -one (CLII) and 3P, 5a-dibroino-
c h o l e s t a n - 6 - o n e (CLII I ) when hea t ed with q u i n o l i n e afforded 
1 9 - n o r c h o l e s t a - l , 3 , 5 ( l O ) - t r i e n - 6 - o n e (CLIV). 
9 8% 7 
q u i n o l i n e 
^8%? 
(CLII) (CLIV) (CLII I ) 
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Both 4P,5p-epoxy-6a-hydroxyandrostan-17p~yl ace ta te (CLV) 
and 2a,3a-epoxy-6p-hydroxy-5a-androstan-17p-yl ace ta te (CLVI) 
on treatment with HBr in AcOH * gave 4 -me thy leg t r a - l , 3 ,5 ( lO) -




Aromatization of r ing A in 2a- and 2p-epimers of 2,17p-
diacetoxy-4p,5-epoxy-5p-androstan-3-one (CLVII) was reported 
i n ac id ic alumina followed by ace ty l a t ion which gave 2 ,3 ,17p-











4-5 A n ( i r o s t a - l , 4 - d i e n - 3 , 1 7 - d i o n e (CLIX) when t r e a t e d wi th 
a c e t i c anhydr ide gave t h e p roduc t (CLX) i n 92/0 y i e l d while 
i n HCl or HBr t h e main product o b t a i n e d was (CLXI) along wi th 
a smsLll amount of t h e i somer (CLX). 
HBr/HCl 
(CLXI) (CLIX) (CLX) 
C h o l e s t a - l , 4 - d i e n - 3 - o n e (GLXII)^®"^^ by d ienone-pheno l 
rear rangement (methyl m i g r a t i o n i n a c e t i c a n h y d r i d e - s u l p h u r i c 
acid s o l u t i o n ) s u f f e r e d a r o m a t i z a t i o n of r ing A wi th t h e fo rmat ion 






2-Ohlorocholes ta -1 .4 .6- t r len-3-one (OMIT)^-^-" and 
, - c i a o r o o h o l e s t a - l , 4 . 6 - t r i e n -5-one tOLXV) were converted 
s » o o m y in to the 5 -aoe to .y -2-oh loro- l -»e tny l -19-norcho .es ta -
1 5 5 (10) ,6 - t e t r aene (CLXyi) and Vaoetoxy-A-ohloro- l -methyl-
19 . 1o rcho l e3 t a - l , 5 . 5 (1 0 ) , 6 - t e t r a ene (OIXVII), r e spec t ive ly when 









R, C I ; R ' , H 
R, H; R ' , CI 
AcO 
8^17 
(CLXVI) R, Cl; R \ H 
(CLXVII) R, H; R', Cl 
aold and Schwenlc^^ reported t h a t 10 ^ a c e t o x y - l , 4 - e s t r a d i e n . 3 , 
17-dione (CLXVIII) on treatment with a c e t i c anhydride-sulphuric 
acid underwent rearrangement to give i , 3 - d i a c e t o x y - l , 5 , 5 ( 1 0 ) -




3p-Acetoxy-5a-cholestan-6-one (CLXX) on treatment with 






P y r i d i n e promoted dehydroha logena t ion of 3p -ch lo ro -5 -b romo-
5a -c l i o l e s t an -6 -one (CLXXII)^^ r e s u l t e d i n r i n^ A a r o m a t i ^ a t i o n 
v i t h t h e expu l s ion of G^^ a n g u l a r methyl group t o g i v e 1 9 - n o r -
c h o l e s t a - l , 3 , 5 ( l O ) - t r i e n - 6 - o n e (CLIV). But s i m i l a r t r e a t m e n t 
of 3 p . c h l o r o - 5 . 7 p - d i h r o m o - 5 a - c h o l e s t a n - 6 - o n e (CLXXIII) ended up 
with t h e a r o m a t i z a t i o n of r i n g A, invo lv ing methyl m ig ra t i on 




(CLXXII) R, H 
(CLXXIII) R, Br 
Pyridine 
- 3 7 -
57 Szczepek and coworkers r e p o r t e d t h a t t r e a t m e n t of 3p-
a c e t o x y - 5 - h y d r o x y - 5 a - c h o l e a t a n - 6 - o n e (CLXXIV) with HBr, Cl^JCOOH 
o r HCIO. gave t h e r ing A-aromat ic s t e r o i d (CLIV) o r 1 -methy l -
A-aromat ic s t e r o i d (CLXXI). However, 3p-ace toxy-5-hydroxy-5cr -
a n d r o s t a n e - 6 , 1 7 - d i o n e (CLXXV) provided a mix ture of a romat ic 










R, CgHj_^; R ' , H 
R, CQH^^; R ' , GH^ 
R,=0; R ' , H 
R,=0; R ' , CH^ 
C h o l e s t a - 2 , 4 - d i e n - l - o n e (CLXXVII)^^ hy d i enone-^heno l 
rea r rangement (methyl m i g r a t i o n i n dimethylformamide us ing 
z i n c a s a c a t a l y s t ) r e s u l t e d i n the a r o m a t i z a t i o n of r i n g A 
wi th t h e fo rmat ion of 1 9 - n o r - 4 - m e t h y l c h o l e s t a - l , 3 , 5 ( 1 0 ) - t r i e n -






Claiice bro\aght about t h e r ea r rangement of 2a-hydroxy-
t e s t o s t e r o n e (CLXXIX) and t h e d i a c e t a t e (CLXXX) by means of 
p-TsOH i n b o i l i n g methanol t o y i e l d 2 - m e t h o x y - 4 - m e t h y l - l , 3 , 5 ( 1 0 ) 
e s t r a t r i e n - 1 7 p - o l (CLXXXI) i n 24 and 11"/. y i e l d s , r e s e p c t i v e l y . 
p-TsOH,MeOH Me 
(CLXXIX) R, OH; R ' , OH 
(CLXXX) R, OAc; R',OAc 
(CLXXXI) 
- 39 -
6p ,7p-Dihydroxy-5a , 5c t -cyc loandros tan-17-one (CLXXXII) on 
t r e a t m e n t wi th HBr i n g l a c i a l a c e t i c a c i d gave 4 - n i e t h y l e s t r a -
1 , 3 » 5 ( 1 0 ) - t r i e n - 1 7 - o n e (CXLI) and under s i m i l a r r e a c t i o n c o n d i -
t i o n s , 2 p , 1 7 p - d i a c e t o x y - 6 a - h y d r o x y - 3 a , 5 a - c y c l o a n d r o s t a n e (CLXXXIII) 
p rov ided 1 7 p - a c e t o x y - 4 - m e t h . y l e s t r a - 1 , 3 , 5 ( 1 0 ) - t r i e n e (CXLIX) as 
t h e major p roduc t 
(CLXXXII) 
OH 
(CXLI) R, 0 (CLXXXIII) 
(CXLIX) R,a-H;P-OAG 
Treatment of g a , l l p - d i c h l o r o - l 6 a - m e t h y l - 1 7 , 2 1 - d i o l - p r e g n a -
l , 4 - d i e n - 3 , 2 0 - d i o n e - 2 1 - a c e t a t e (CLXXXIV) w i th LiCl i n r e f l u x i n g 
DMP c o n t a i n i n g HCl gave l 6 a - m e t h y l - 3 , 1 7 , 2 1 - t r i h y d r o x y - 1 9 -
n o r p r e g n a - l , 3 » 5 ( 1 0 ) , 6 , 8 - p e n t a e n - 2 0 - o n e - 2 1 - a c e t a t e (CLXXXV). 
3uoh type of a romat i c s t e r o i d s were used as a n t i p s o r i a t i c 
•4. 62 agents . 









Recen t ly M i h a i l o v i c e t a l . ^ ^ r e p o r t e d t h a t when 6 , 7 - d i a c e -
t o x y e s t r a - 5 ( 1 0 ) , 6 , 8 - t r i e n - 3 , l 7 - d i o n e (CLXXXVI) was t r e a t e d 
under n i t r o g e n atmosphere wi th LTA i n g l a c i a l a c e t i c a c i d a t 
80° f o r 2 h o u r s , i t r e a d i l y underwent a r o m a t i z a t i o n of ring A 
t o g i v e 6 , 7 - d i a c e t o x y e q u i l e n i n (CLXXXVII) which upon a c e t y l a t i o n 
a f fo rded 3 , 6 , 7 - t r i a c e t o x y e s t r a - l , 3 , 5 ( 1 0 ) , 6 , 8 - p e n t a e n - 1 7 - o n e 
(CLXXXVIII) i n SQ% y i e l d . 
(CLXXXVII) R, H 
(CLXXXVIII) R, Ac 
- 41 -
The diketone (GLXXXIX) on treatment with pyridinium 
bromide perbromide gave 3-hydroxyestra-l,3»5(10),9(ll)-tetraen-
17-one (CXC) in about 307<» yield^^. 
(CLXXXIX) (CXC) 
The Dienol-benzene Rearrangement ^ 
This rearrangement i s thought to proceed through a path 
vhich i s e n t i r e l y analogous t o t ha t of the dienone-phenol 
rearrangement, the only difference i s the l o s s of wa'ter during 
the i nc ip i en t s t ages . The mechanism involving the spiran 
intermediate i s the most gene ra l ly accepted one. 
..J^ - C&-^ r\/^ uu-
- 42 -
However, when A - s t e r o i d dienones are subjected to the 
reduct ive reac t ion condi t ions the conjvigation effect comes 
into play and the r e s u l t i n g product i s analogous to a 'meta* 
type phenol. 
The Dienone-phenol Rearrangement 66,66a 
Nvimerous r a t i o n a l i z a t i o n s of the exact mechanism of the 
dienone-phenol rearrangement with reference to rinig A aromati-
za t ion of s t e r o i d a l dienone with a c e t i c acid and sulphuric acid 
have been repor ted . However, only three of the most genera l ly 
accepted paths are presented. 
Path a 
Path b 
- ^^^ ^ 
m'^<<^K^'^X^,^:^^ 
The position of various fxmctional grour)s in the steroids 
as well as the conditions for the reactions determine whether 
the phenol will be the 'para' type (path a or b) or the meta 
type (path c). Any functional group which tendsto stabilize 
the positive charge on the secondary centre (C-, ) in preference 
to that on the tertiary centre (Cc) will lead to a compound of 
the 'meta* type. Conversely, groups which have no influencing 




S t e r o i d a l compounds c o n t a i n i n g n i t r o g e n atom a s p a r t of 
the n u c l e u s a r e given t h e name a z a s t e r o i d s . These c o n s t i t u t e 
a Very impor t an t c l a s s of b i o l o g i c a l l y a c t i v e compounds and t h e 
b i o l o g i c a l a c t i v i t i e s of a z a s t e r o i d s have t^en reviewed by 
Alauddin and Mar t in Smith^'^*^® and Sugrue^^. 
Apart from t h e o t h e r m e t h o d s , i n s e r t i o n of n i t r o g e n atom 
i n t o the s t e r o i d frame work h a s been a f f e c t e d most ly by t h e 
Beckmann rear rangement of s t e r o i d a l ketoximes and Schmidt 
reac t ion of s t e r o i d a l k e t o n e s . A thorotJgh review of v a r i o u s 
70 
azaateroid p repared by t h e s e methods i s g iven by Singh e t a i . . 
71-75 Photochemical r e a c t i o n s and mic robxo log i ca l a m i d a t i o n s have 
a l s o been used f o r t h e p r e p a r a t i o n of d i f f e r e n t a z a s t e r o i d 
a n a l o g u e s . Only a few examples of Schmidt r e a c t i o n of s t e r o i d a l 
ketones and Beckmann rear rangement of s t e r o i d a l ke toximes r e s u l t i n g 
i n the f o rma t ion of a z a s t e r o i d s a r e mentioned h e r e . 
The Schmidt r e a c t i o n of 5 a - c h o l e s t a n - 3 - o n e (CXCI) and 
i t s 5p- isomer (CXCII) wi th sodium a z i d e and po lyphosphor ic 
acid o r t h e Beckmann rea r rangement of t h e i r r e s p e c t i v e oximes 
- 45 -
(CXCII I ) and (CXCIV) i n p o l y p h o s p h o r i c a c i d p r o v i d e d t h e 




(CXCI) R, 0 ; 5ot-H 
• (CXCII) R, 0 ; 5P-H 
(CXCII I ) R, NOH; 5a-H 
(CXCIV) R, NOH; 5p-H 
77 Shoppee e t a l . r e p o r t e d t h e f o r m a t i o n of a m i x t u r e o f 
t h e l a c t a m s , 3 - a z a - A - h o m o - 5 a - c h o l e s t a n - 4 - o n e (CXCV) and 4 - a z a -
A - h o m e - 5 a - c h o l e s t a n - 3 - o n e (CXCVII) on Beckmann r e a r r a n g e m e n t 
'of 5 a - c h o l e s t a n - 3 - o n e oxime ( C X C I I I ) . 
HO-N 
(CXCII I ) (CXCV) (CXCVII) 
- 46 -
17p-Ace toxy-5p-andros t an -3 -one (CXCVIII) on Schmidt r e a c t i o r 
and i t s oxime (CXCIX) on Beckmann rea r rangement gave two i somer ic 
l a c t a m s (CC) and (CCI)'^^»'^^~^°. 
OAc 
(CXCVIII) R, 0 
(CXCIX) R, NOH 
(CC) 
0~, 
Kim and coworkers reported that the Beckmann rearrangement 
o-i 
of 5 a - c h o l e s t a n - 3 - o n e oxime (CXCIII) i n ref lvixing carbon 
t e t r a c h l o r i d e c o n t a i n i n g t r i p h e n y l p h o s p h i n e , gave 3-aza-A-homo-




The Schmidt reaction of chole3t-4-en-3-one (CCII) with 
sodium azide and siilphuric acid afforded a single lactam, 
3-aza-A-homochole3t-4a-en-4-one (CGIII) in a trace amount. 
However, when treated with sodium azide and polyphosphoric acid 
it afforded 3-aza-A-homochole3t-4a-en-4-one (CCIII) in a vexy 




Beckmann rearrangement of cholest-4-en-3-one oxime (CCIV) 
in refluxing carbon tetrachloride containing triphenylphosphine 






The photo-Beckmann rear rangement of 4 , 4 - d i m e t h y l - 5 a -
c h o l e s t a n - 3 - o n e oxime (CCV) and 2 a , 4 , 4 - t r i m e t h y l - 5 a - c h o l e s t a n -
3-one oxime (CCVI) a f fo rded t h e i r co r respond ing 3-aza (CCVII) 





R, H (CCVII) 
(CCVIII) 
However, t h e Beckmann rearrangement of 2 a , 4 , 4 - t r i m e t h y l -
QA 
5 a - c h o l e s t a n - 3 - o n e oxime (CCVI) i n dioxane w i t h t h i o n y l c h l o r i d e 
afforded 2 a , 4 - d i r a e t h y l - 3 , 4 - s e c o - 5 a - c h o l e s t - 4 - e n - 3 - o n i t r i l e (CCXI) 





The photo-Be ckmann rear rangement of 4 , 4 - d i n i e t h y l c h o l e s t - 5 -
85 




(CCXII) (CCXIII) (CCXIV) 
fl6 Acetaraidopregnenone oxime (CGXV) on Beckmann rear rangement 







Beckmann rearrangement of acetamidoandrostenone oxime 







Camoutsis and coworkers reported that the Beckmann 
rearrangement of 4-oxo-3-aza-A-homoandrost-4a-en-17-one oxime 
(CCXIX) and 17-oxo-17a-aza-D-homoandrost-4-en-3-one oxime(CCXX) 




(CCXIX) (CCXXI) (CCXX) 
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on 
3P-Ace toxy-5a-andros tan-17-one oxime (CCXXII) on t h e 
Bfckmann rear rangement gave 3p-acetoxy-17a-aza-D-homo-5a:-
andros t an -17-one (CCXXIII) and 3p-ace toxy-13 ,17-seco-5<i -






A n l i k a r e t a l . accomplished t h e Beckmann rear rangement 
of 3 P - a c e t o x y a n d r o s t - 5 - e n - 1 7 - o n e oxime (CCXXV) us ing p -ace t amino -
benzenes t i lphenyl c h l o r i d e i n p y r i d i n e and o b t a i n e d 3 p - a c e t o x y -
17a-aza-D-homoandro3t -5-en-17-one (CCXXVI). This l ac tam (CCXXVI) 
was a l s o o b t a i n e d from (CCXXV) on Beckmann rear rangement us ing 





92 Bela and coworicers o b t a i n e d a l ac t am, 3 -hydroxy-17a -aza -
D - h o m o e 3 t r a - l , 3 , 5 ( 1 0 ) - t r i e n - 1 7 - o n e (CCXXVIII) and the second 
o r d e r Beckmann produc t (CCXXIX), when 3 - h y d r o x y e s t r a - l , 3 , 5 ( 1 0 ) -
t r i e n - 1 7 - o n e oxime (CCXXVII) was hea t ed wi th p-acetaminobenzene-
sialphenyl c h l o r i d e i n p j r r i d ine . 
N-OH 
(CCXXVII) (CCXXVIII) (CCXXIX) 
The irradiation of the androstene acetylhydrazone (CCXXX) 
in dioxane in the presence of oxygen gave a mixture of the 




(CCXXX) (CCXXXI) R, a-CH, 
(CGXXXII) R, p-CH, 
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When 5a-chole3tan-4-one oxime (CGXXXIII) was t r ea t ed with 





5a -Cho les t an -6 -one oxime (CCXXXV) on Beckmann rearrangement 





The photo-Beckmann rearrangement of t he ketoxime(CCXXXV) 
afforded three products . Besides the s t a r t i n g oxime, a t r ace 
of 5a-cholestan-6-one (CCXXXVII) and two isomeric lac tams, 
6-aza-B-homo-5a-cholestan-7-one (CCXXXVI) and 7-aza-B-homo-5a-




H H 0 
(CCXXXVI) (CCXXXVIII) 
Ahmad e t a l . c a r r i e d out t h e Beckmsinn rear rangement of 
3 p - c h l o r o - 5 a - c h o l e s t a n - 6 - o n e oxime (CCXXXIX)^ , i t s 3P-hromo 
(CCXL)^' and 3p- iodo (CCXLI)^ ana logues acco rd ing t o the methods 
99 
of Craig and Naik , and o b t a i n e d t h e co r re spond ing 6-aza l a c t a m s 
(CCZLII), (CCXLIII) and (CCXLIV). 
CoH 8^17 
N-OH 
(CCXXXIX) R, CI 
(CCXL) R, Br 
(CCXLI) R, I 
H H 0 
(CCXLII) R, CI 
(CCXLIII) R, Br 
(CCXLIV) R, I 
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100 Singh et al."^^^ car r ied out the Schmidt reac t ion of 3P-






The Beckmann rea r rangement of 3 a , 5 a - c y c l o c h o l e s t a n - 6 - o n e 
oxirae (CCXLVI) af forded a s i n g l e l a c t am, 6-aza-B-homo-3a ,5a-




' The l ac t am (CCXLVII) imdergoes "Retro-Beckmann r ea r r angemen t " 
101 the only example i n l i t e r a t x i r e . When t h e l ac tam (CCXLVII) was 
t r e a t e d wi th HBr i n b o i l i n g a c e t o n e , t h e oxime (CCXIVI), a p roduc t 
of "TRetro-Beckmann r ea r r angemen t " , t he cyc loke tone (CCXLVIII) and 
the bromo k e t o n e (CCXLIX) were o b t a i n e d . 
H 0 
(CCXLVII) (CCXLVI) (CCXLVIII) (CCXLIX) 
102 Suginome and coworkers r e p o r t e d t h e photo-Beckmann 
rearrangement of t h e oxime (CCXLVI). Bes ides t h e two expected 
lactams (CCXLVII) and (CCL), t h e y a l s o ob t a ined the cyc loke tone 
(CCXLVIII), 5 a - c h o l e s t a n - 6 - o n e (CCXXXVII), 5-methoxy-5a-choles tan-





(CCXLVIII) (CCXXXVII) (CCLI) 
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5a-Chole3tan-7-one oxime (CCLIII)-'-^^ and i t s 3P-ace toxy 
(CCLIV) analogue on Beckmann rear rangement a f forded the 




(CCLIII) R, H 
(CCLIV) R, OAc 
(CCLV) R, OAc 
(CCLVI) R, OAc 
The photo-Beckmann rear rangement of 3 a , 5 a - c y c l o c h o l e s t a n -
7-one oxime (CCLVII) i n methanol provided two i s o m e r i c 




(CCLVII) (CCLVIII) (CCLIX) 
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Ahmad e t a l . performed the Beckmann rearrangement of 
3p-acetoxy-5-hydroxy-5a-cholestan-6-one oxime (CCLX) with 
th ionyl ch lor ide followed by treatment with an excess of 4N 
V 
potassium hydroxide and obtained 3p-chloro-5-keto-5»6-seco-
cho le3 t an -6 -on i t r i l e (CCLXI), 5 ,6-secochole3t -5-en-5-ke to-
6 - o n i t r i l e (CCLXII) and 3p-acetoxy-5- 'keto-5,6-secocholestan-6-
o n i t r i l e (CCLXIII). Under s imi la r r eac t ion condi t ions 3P ,5 -
dihydroxy-5a-cholestan-6-one oxime (CCLXIV) provided (CCLXI), 




(CCLX) R, OAc 
(CCLXIV) R, OH 
R ^ 0 ^ N 
(CCLXI) R, CI 
(CCLXIII) R, OAc 
(CCLXV) R, OH 
(CCLXII) 
However, Suginome said coworkers r e p o r t e d t h a t t h e p h o t o -
Beckmann rea r rangement of 3p -ace toxy -5 -hyd roxy -5a : - cho l e s t an -
1 OV 6-one oxime (CCLX) i n methanol i n a n i t r o g e n atmosTshere 







3p -Ace toxycho le s t -5 - en -7 -one oxime (CCLXVIII) and i t s 
3p -ch lo ro (CCLXIX) analogue on Beckmann rea r rangement with 
p- to luene su lphony l c h l o r i d e and p y r i d i n e provided t h e c o r r e s -
ponding 7 a - a z a l ac t ams (CCLXX)-^^®»-^°^ and (CCLXXI)-^-'-^. S i m i l a r 
r e s u l t s >rere ob t a ined when oxime (CCLXVIII) and (CCLXIX) were 












Matkovics e t al.'^^'^ showed t h a t the oxime (GCLXVIII) when 
treated with th iony l ch lo r ide followed by a l k a l i treatment 
provided two lac tams , 3p-acetoxy-7a-aza-B-homocholest-5-en-7-one 
(CCLXX) and 3p-hydroxy-7a-aza-B-homocholest-5-en-7-one (CCLXXII), 
an a r t i f a c t of (CCLXX). The lactam (CCLXX) was a l so obtained 
by the Schmidt r eac t ion of 3p-acetoxychole3t-5-en-7-one(CCLXXIII) 
with sodium azide and polyphosphoric ac id . 
^8^7 
AcO "^ "^ R 
(CCLXVIII) R,N-OH 
(CCLXXIII) R, 0 
112 Siddiqui et al. performed the Beckmann rearrangement of 
26-acetoxyfurost-3,5,20(22)-trien-7-one oxime (CCLXXIV) and 
3P,-26-diacetoxy-5a-f\rcostan-7-one oxime (CCLXXV) and obtained 
the corresponding lactams, 26-acetoxy-7a-aza-B-homofurost-
3,5,20(22)-trien~7-one (CCLXXVI) and 3P,26-diacetoxy-7a-aza-
B-homo-5a-furostan-7-one (CCLXXVII). 
- 61 -
(CCLXXIV) R, OAc; X = N-OH (CCLXXVI) 
N-OH 
(CCLXXV) R^.= R^, OAc 
113 
3p -Ace toxy -5a -hyd roxy -22p - sp i ro s t an -6 -one oxime(CCLXXVIII) 
on Beckmann rear rangement p rov ided 3 p - a c e t o x y - 5 - k e t o - 5 , 6 - 3 e c o -
2 2 p - s p i r o s t a n - 6 - o n i t r i l e (CCLXXIX); t h e n i t r i l e (CCLXXIX) was 
a l s o ob ta ined by t h e Schmidt r e a c t i o n of 3p -ace toxy-5a -hydroxy-








The Beckmann rear rangement o f ' 3 P - c h l o r o a n d r o s t - 5 - e n - 1 7 - o n e 
oxime (CCIiXXXI) ^ u s ing t h i o n y l c h l o r i d e a f forded a s i n g l e 
l a c t a m , 3p-ch lo ro -17a-aza -D-homoandros t -5 -en-17-one (CCLXXXII). 
The l ac tam (CCLXXXII) was a l s o o b t a i n e d by t h e Schmidt r e a c t i o n 
of 3 p - c h l o r o a n d r o s t - 5 - e n - 1 7 - o n e (CCLXXXIII) 
and s t i l phur i c a c i d . 
114 
with sodium az ide 
(CCLXXXI) X, NOH 
(CCLXXXIII) X, 0 
(CCLXXXII) 
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Schmidt r e a c t i o n of 3p-chloro-5a-cholestan-7-one(CCLXXXIV)^ ' 
provided a s i n g l e l a c t a m , 3 p - c h l o r o - 7 a - a z a - B - h o m o - 5 a - c h o l e s t a n - ^ -
one (CCLXXXVI). The Beckmann rear rangement of i t s oxime (CCLXXXV 
by means of t h i o n y l c h l o r i d e o r p - t o l u e n e s u l p h e n y l c h l o r i d e and 








Schmidt r e a c t i o n of 3p -ace toxy-5a -b romocho les t an -6 -one 
(CCLXXXVII)•'••'• ^  wi th sodium az ide and s i j lphur ic a c i d a f forded 
3p-hydroxy-6-aza-B-homo-5ct-bromocholes tan-7-one (CCLXXXVIII). 
Under s i m i l a r r e a c t i o n c o n d i t i o n s 5a-bromocholes tan-6-one 
(CCLXXXIX) a f fo rded 7 -aza -B-homocholes t -4 -en-6-one (CCXC) and 






(CCLXXXVIII) R, OH 
(CCXCI) R, H 
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Ahmad e t a l . * c a r r i e d out the Schmidt r e a c t i o n of 
c h o l e s t - 4 - e n - 6 - o n e (GCLII) and i t s 3p-ace toxy (CGXCII) analogue 






(GGXG) R, H 
(GGXGIII) R, OAc 
C h o l e s t a - 3 , 5 - d i e n - 7 - o n e oxime (GGXGIV) on Beckmann rea r range-







Schmidt reac t ion of choles ta-3 ,5-d ien-7-one (CCXCYI) with 
sodiiun azide (3 mole equivalent) and polyphosphoric acid provided 
two lactams, 7a-aza-B-homochole3t-4-ene-3,7-dione (CCXCVIl) and 
7a-aza-B-homocholest-5-ene-4,7-dione (CCXCVIII) 117 
C Q H I Y 
(CCXCVI) (CCXCVIl) (CCXCVIII) 
118 Ahmad et a l . ca r r i ed out the Schmidt r eac t ion of cholesta-
4»6-dien-3-one (CCXCIX) and the Beckmann rearrangement of the 
corresponding oxime (CCC) and obtained the same lactam, 3-aza-
A-homocholesta-4a,6-dien-4-one (CCCI). 
C Q H I Y 
(CCXCIX) R, 0 • 
(CCC) R, N-OH 
(CCCI) 
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Cholesta-2,4-dien-6-one (CCCII) on treatment with sodium 
azide ( l mole) and polyphosphoric acid afforded th ree products , 
choles t -4-ene-3 ,6-d ione (CGCIII), 6-aza-B-homocholesta-2,4-dien-
7-one (CCCIV), the product of usual Schmidt r eac t ion and 6-aza-
B-homocholest-4-ene-3,7-dione (CCCV) 119 
98%7 
(CCCIV) (CCCV) (CCCIII) 
Recen t ly the work h a s been ex tended to s t i g m a s t a n e s e r i e s 
120 
a l s o . The Beckmann rear rangement of 3p -ace toxy -5a - s t i gmas t an -
6-one oxime (CCCVI), i t s 3P~hydroxy (CCCVII) and 3p-ch lo ro 
(CGCVIII) ana logues a f f o r d e d 3p-ace toxy-6-aza-B-homo-5a-
3 t igmas tan-7 -one (CCCIX)»its 3p-hydroxy (CCCX) and 3p-ch lo ro 
(CCCXI) a n a l o g u e s , r e s p e c t i v e l y . 
^10^21 
;CCCVI) R,OAc; X.NOH 
CCCVII) R,OH; X,NOH 








However, the Beckmann rear rangement of 3P-ace toxys t igmas t -
5-en-7-one oxime (CCCXII) and i t s 3p-ch lo ro (GCCXIII) analogue 
provided 3p-acetoxy-7a-a25a-B-homost igmast -5-en-7-one (CGCXIV) 






R, OAc; X,NOH 
R, CI ; X,NOH 
0 
(CCCXIV) R, OAc 
(CCCXV) R, CI 
The Beckmann rear rangement of 3 p - a c e t o x y s t i g m a s t - 4 - e n - 6 - o n e 
oxime (CCCXVI) p rov ided a s i n g l e l a c t a m , 3 p - a c e t o x y - 7 - a z a - B -






D I S C U S S I O N 
PART-I 
OXIDATION OF STEROIDAL COMPOUNDS WITH Mn( l I I ) ACETATE 
The o x i d a t i o n of o l e f i n s with lead t e t r a c e t a t e and manganese 
t r i a c e t a t e known f o r m u l t i p l i c i t y of p r o d u c t s , has been ex tens ive ly 
s t u d i e d . These i n c l u d e d s t u d i e s mainly i n the a c y c l i c systems and 
l i t t l e a t t empt was made i n the s t e r o i d a l systems ^ . Mn( I I l ) 
a c e t a t e i n glacisuL a c e t i c a c i d o r p r o p i o n i c ac id r e a c t s with 
a l k e n e s and a roma t i c compo\inds t o p rov ide a v a r i e t y of p r o d u c t s , 
which were b e s t e x p l a i n e d a s r e s u l t i n g from i n t e r a c t i o n of the 
s u b s t r a t e with an e l e c t r o p h i l i c s p e c i e s d e r i v e d from the s o l v e n t 
a c e t i c a c i d , p r o p i o n i c a c i d or from a c e t a t e o r p r o p i o n a t e g r o u p 
c o - o r d i n a t e d with the m e t a l . 
The o x i d a t i o n of o l e f i n s l e a d s t o t h e f o r m a t i o n of y - l a c t o n e s 
i n most of t h e c a s e s . y-I '^ctone moiety h a s a t t r a c t e d much s y n t h e t i 
121 i n t e r e s t r e c e n t l y because of i t s occu r rence in a wide v a r i e t y 
of n a t u r a l compounds having c o n s i d e r a b l e b i o l o g i c a l a c t i v i t i e s a s 
a l l e r g e n i c , growth i n h i b i t o r •^ , a n t i o a c t e r i a l and a n t i t u m o r 
. 125-128 
a g e n t s "^  . 
I n t h e l i g h t of t h e above oDse rva t ions we have exp lo red the 
r e a c t i o n of some of t h e e a s i l y a c c e s s i D l e s t e r o i d a l o l e f i n s , 
a , p - u n s a t u r a t e d k e t o n e s and n i t r o o l e f i n s wi th Mn(I I I ) a c e t a t e 
- 69 -
in order to prepare the corresponding y - l ac tones . 
For t h i s purpose chole3t-5-ene (CCCXVIII), i t s 3P-acetoxy 
(CCCXXV) and 3p-chloro (CCCXXXII) analogues, T-oxocholest-S-ene 
(CCCXXXVI), i t s 3p-acetoxy (CCLXXIII) and 3p-chioro (CCCXLII) 
analogues, 7-oxocholesta-3,5-diene (CCXCVI), 3-oxocholest-4-ene 
(Cq i l ) , 3-oxochole3ta-4,6-diene (CCXCIX), 6 -n i t rocholes t -5-ene 
(CCCXLV), i t s 3p-acetoxy (CCCXLVIII) and 3p-chloro (CCCLII) 
analogues were subjected to oxidat ion reac t ion with Mn(IlI) 
acetate using a c e t i c acid or propionic acid in the presence 























(CCCXLV) R, H 
(CCCXLVIII) R, OAc 
(CCCLII) R, CI 
A. Reac t ion of S t e r o i d a l O l e f i n s w i th Mn{III) a c e t a t e i n 
Acet i c a c i d / A c e t i c anhydride 
Reaction of c h o l e s t - S - e n e (CCCXVIil) with Mn(I I I ) a c e t a t e 
C h o l e s t - 5 - e n e (CCCXVIil) " was sub jec t ed to o x i d a t i o n 
r e a c t i o n wi th Mn(I I I ) a c e t a t e i n a c e t i c a c i d and a c e t i c anhydride 
which a f t e r u s u a l work up and solumn chromatography, a f forded 
three products , an o i l and two s o l i d s ra.p. 160 and 132 . 
q8Hl7 
M n ( l l l ) a c e t a t e 
AcOH, AcjO 
(CCCXVIil) 








C h a r a c t e r i z a t i o n of t h e o i l y m a t e r i a l as ^ a - a c e t o x y c h o l e s t a n -
6B~ol (CCCXIX) 
The o i l ( t . l . c . homogeneous) ob t a ined as t h e minor product 
i n the above r e a c t i o n , ana lysed f o r CpqHc-QO, which i n d i c a t e d the 
a d d i t i o n of C2H-O, over t h e s t a r t i n g o l e f i n (CpyH^^). One of 
t h e p o s s i b l e b reak ups of C2H^0-, coiild be i n t o CH,COO ( a c e t a t e ) 
and OH (hydroxyl ) groups . This indeed seems t o be t h e case as 
r e v e a l e d by t h e i . r . spectrum of t h e compound. Bands were 
observed a t 3420 ( b r ) , 1735 (CH,COO) and 1235 cm""*- ( a c e t a t e ) ; 
t h e r e was no i n d i c a t i o n f o r the p re sence of a ca rbon-ca rbon 
double bond. These i n f o r m a t i o n s s u g g e s t e d t h a t GH,COO and OH 
have added a c r o s s t h e double bond of t h e s u b s t r a t e . The a d d i t i o n 
of two unsymmetr ical group onto an unsymmetr ical double bond 
could l e a d t o s e v e r a l p o s s i b i l i t i e s wi th p o s i t i o n a ] . and s t e r e o -
chemical c o m p l e x i t i e s . For example, one can propose t h e 
fo l lowing s t r u c t u r e s (A-H) f o r t h i s p r o d u c t ; only one of which 










E F G(CCOXIX) H 
Struc tures C-F have t e r t i a r y a lcohol ic function and 
therefore a sharp i . r . band for such a group a t about 3600 cm 
was expected due to lack of hydrogen bonding . The broad 
band at 3420 cm" el iminated the p o s s i b i l i t y of the presence 
of a t e r t i a r y OH group in the molecule. Fur ther , the o i l 
responded normally to Jones ' oxidat ion , which suggested the 
presence of an oxidizable OH group (2 OH in t h i s case ) . The 
presence of a secondary OH group thus el iminated the s t r uc tu r e s 
C-F, leaving s t r u c t u r e s A, B, Gr and H fo r fu r the r assessment. 
The n .m.r . spectrum gave a s ignal for 1 proton at 6 4.4( s ing le t 
with a s l i g h t sho\ilder) with ha l f band-width of 4 Hz. A s ing le t 
fo r 3 protons at 6 2.0 accounted for the ace ta te methyl protons 
(CH,C00). Other s ign i f i can t s igna l s were observed at 6 1.0 
(C,Q-CH,), 0 .93 , 0.85 and 0.78. There was no s ignal above 
6 4.4 thus e l iminat ing the presence of normal v iny l i c proton 
- 73 -
in the compound. 
The chemical 3hift(-C-0H s igna l genera l ly appears in the 
range 6 3.5-4.5) and the "shape of the s ignal a t 6 4 .4 strongly-
suggested tha t t h i s i s due to C6a-H ( e q u a t o r i a l , W^- = 4 Hz). 
Thus the OH at C6 should be p-or iented ( a x i a l , 2°) as in A and 
Gr, In the a l t e r n a t e s t r u c t u r e s B and H, the C6p-H "being ax ia l 
would resonate at a higher f i e ld and fu r the r , s n l i t t i n g with 
07 protons would have been more marked and d e c i s i v e . In case 
of a non-resolved s ignal one would exrject a g r e a t e r half 
band-width for such a proton s i gna l . 
Thus the remaining two s t r u c t u r e s A and G have to be 
considered f u r the r . In rou t ine A/B junc t ion determinat ion, 
extensive use of n .m.r . spectroscopy i s made^provided a su i t ab le 
substituent i s ava i lab le i n t h e ring A, say at C3. For example, 
A/B ring junct ion in compounds I and J can be e a s i l y determined 
by the chemical s h i f t s and hal f band-width of G3 protons 131 
AcO 
H H 
(ax ia l ) 
AcO i ^ • 
H H 
(equat . ) 
4.7 (¥^ = l6-20Hz)-^^-^ 3.1 ('W-^  = 10-12Hz) 
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I n the absence of a r e f e r e n c e p ro ton s i g n a l i n the r ing A 
as i n I and J , the f i x a t i o n of C 5 - a c e t a t e o r i e n t a t i o n did not 
remain smooth. However, an approximat ion f o r the chemical 
s h i f t f o r ClO-CH, p r o t o n s based on Z u r c h e r ' s t a b l e showed t h a t 
t h e a c e t a t e i s most l i k e l y a - o r i e n t e d a s i n G (C19-H^, 6 1 . 0 ) . 
The s t r u c t u r e G (CCCXIX) f o r t h e o i l was f u r t h e r confirmed 
by t h e fo l lowing conver s ion to t h e known a , p - u n s a t u r a t e d k e t o n e , 
c h o l e s t - 4 - e n - 6 - o n e (CCLII)-'-^^. 
CgHiY 
J o n e s ' ox id . 
(CCCXIX) (CCCXXII) (CCLII) 
C h a r a c t e r i z a t i o n of t h e compo\md m.p. 160° a s 6~carboxymethylene-
c h o l 6 3 t - 4 - e n e (CCCXX) 
The compound, m.p. 160° ana lysed f o r C!2QH.g02. The i . r . 
spectrum gave a b s o r p t i o n bands a t 3100 b r , 2650 w, 1705 s and 
1620 w cm~ . The bands a t 3100 b r and 2650 w cra~ were a s s i g n e d 
to a c i d hydroxyl (COOH) and at 1705, 1620 cm were due t o 
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carbonyl frequency of the carboxyl IR roup and C=C, resT)ectiYely. 
I t s n .m.r . spectrum showed a broadened signal nt 6 11.4 
in teg ra t ing for one proton. This s ignal was a t t r i b u t e d to 
ac idic proton. After DpO shake t h i s s ignal disappeared, fu r the r 
supporting the ac id ic proton. Another s ignal observed at 6 5.4 
as a broad s ing le t was assigned to G.-vinyl ic proton. The 
Cg-carboxy methylene protons appeared at 6 2.5d (Cg-CH2-C00H,J=6Hz). 
Other s igna l s were observed at 6 1 .1 , 0 .91 , 0.83 and 0.7 
(methyls)''-^-'-. 
The presence of ac id ic function was fu r the r supported by 
the reac t ion of (CCCXX) with diazomethane to give the corresponding 
methyl e s t e r (CCGXXIII) [ > „ „ ^ 1735s (GOOCH,), l620w cm"''- (G=G); 
6 5.7s (IH, C^vinylic pro ton) , 3.6s (3H, COOCH )^, 2.4d (2H, 







On the bas i s of the above data , the corat)ound m.p. 160 may 
be assigned the gross s t ruc tu re (CCGXX).This however, does not 
f ix ihe o r i e n t a t i o n of the subs t i tuen t at Cg. I t may be 
reasonable to ass ign a-conf igurat ion ( equa to r i a l ) to the 
subs t i tuen t at Cg on the bas i s of mechanistic and s t e r i c 
cons idera t ions . A p - subs t i tuen t ( ax ia l ) a t Cg of t h i s bulk 
would cause de s t ab i l i z i ng 1 ,3 -d iax ia l i n t e r a c t i o n . 
Charac te r iza t ion of the compound, m.p. 132° as 3g-hydiX3xychole3tan-
6g-yl a c e t i c acid y- lactone (GCGXXI) 
The compound, m.p. 132 analysed for *^29^4-8^2* "'•^ ^ i . r . 
spectrum exhibi ted absorption bands at 1775 cm"" y- lactone 
carbonyl frequency-"--^^^ aad 1215 cm"-'- (-CH2COO-) s t re tch ing 
frequency. ^. On the bas i s of i t s element ail ana lys i s and 
i . r . values idiich indicated the presence of a y- lactone moiety, 
th ree poss ib le s t r u c t u r e s (GCGXXI), (GGCXXI-a) and (GCCXXIV) 
can be wr i t ten for the compound. The n .m. r . spectrum showed a 
doublet for two protons at 6 2.4 (J = 6 Hz). This s igna l was 
assigned t o the y- lactone methylene protons (GHpCOO). The 
absence of any s ignal between 6 3-5 discarded the T)ossibili ty 
of the a l t e r n a t e s t ruc tu re (CCCXXIV), because in t h i s case the 
Cg-proton would have appeared in t h i s range. Other s igna ls were 
observed at 6 0.96, 0 .9 , 0 .8 and 0.65 (methyls)"^^-"". 
131 In the absence of a reference proton s ignal , as discussed 
e a r l i e r , in the ring A and the gross s t ruc tu re of the compound as 
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5 - h y d r o x y c h o l e s t a n - 6 - y l a c e t i c a c i d y - l a c t o n e , t he t a s k of 
a s s i g n i n g c o n f i g u r a t i o n t o t h e s u h s t i t u e n t s a t C5 and C6 became 
h a z a r d o u s . However, i n view of t h e m e c h a n i s t i c c o n s i d e r a t i o n 
and Z u r c h e r ' s t a b l e , t h e s i g n a l of C19 p r o t o n s at 6 0.96 s\3ggested 
t h a t t h e A/B r i n g J u n c t i o n , most l i k e l y i s t r a n s and t h a t t he 




The possible pathway for the formation of (CCCXIX), (CCGXX) 
22 
and (CCCXXI) from (CCCXVIII) has been given in 3cheme-2 . 

















Reaction of chole3t-3-en-33-yl acetate (CCCXXV) with Mn(III) acetate 
132 
Cholest-5-en-3p-yl acetate (CCCXXV)was treated with Mn(lII) 
acetate in boiling acetic acid. The reaction mixture after usual 
work up and column chromatography, afforded three compotinds, m.p. 











Oharacter iza t ion of the compound, m.p. 90° as 46-hydrox.Ychole3t-
5-en-3B-'yl ace t i c acid y- lactone (CCCXXVI) 
vO The compound, m.p. 90 analysed for ^29^4.6^2* '^ ^^ ^''^' 
spectrum gave bands at 1775, 1650 and 1160 cm . The absorption 
bands at 1775 and 1650 cm" were assigned to y- lactone carbonyl 
frequency and C=C, r e spec t ive ly . The C-0 s t r e t ch ing frequency 
was obtained at 1160 cm~ . On the bas i s of elemental ana lys i s 
and i . r , values two poss ible isomeric s t r u c t u r e s (CCCXXVI) and 
(CCCXXIX) can be wr i t t en for the compoiind both of them having 
C=C bond. However, on the ba s i s of i t s n .m.r . va lues the d i s -
t i n c t i o n between the two s t r u c t u r e s (CCCXXVI) and (CCCXXIX) was 
made. The n.m.r. spectrum displayed a mul t ip le t a t 6 6.03 which 
was attributed t o Cg-vinylic proton. The downfield ^Hft of t h i s 
proton was perhaps due to the presence of oxygen function in the 
form of lactone group at C. or i t may be also poss ib le tha t 
Y-lactone group i s so or iented tha t i t inf luences the Cg-vinylic 
proton and the re fore downfield sh i f t of Cg-vinylic proton occurred. 
A doublet of a doublet centred at 6 5.33 (J value 2 and 8 Hz) for 
one proton was a t t r i b u t e d to C^^ a-H (pseudo-equa tor ia l ) . The 
presence of Ct-=Cg double bond renders r ing A to be in a quasi 
cha i r form, thus making the C.a-H pseudo-equator ia l . The a l t e r n a t e 
s t ruc tu re (CCCXXIX) was discarded because the s ignal for C,-H 
a t , say, 6 5.33 would have appeared as m u l t i p l e t . The n .m.r . 
spectrum thus supports (CCCXXVI) over i t s isomeric stiructure 
(CCCXXIX). A two protons s ignal was observed at 6 2.4 br 
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(-CHgCOO, t - l a c t o n e methylene p ro tons ) . Other s igna l s were 
observed at 6 1.03, 0 .9 , 0 .8 and 0.66 (o ther methyls) . Thus 
on the ba s i s of the above discuss ion the compound, m.p. 90 may 




Charac ter iza t ion of the compound, m.p. 71° as 7a-acetoxy-4B-
hydroxyoholeat~5-en-36-yl ace t i c acid y- lactone (CCCXXVII) 
The compound, m.p. 71 analysed fo r G,,H.gO.. I t s elemental 
ana lys i s showed two oxygen atoms more than the s u b s t r a t e . The 
i . r . spectrum gave bands a t 1770, 1730, 1650, 1235, 1200 and 
1155 cm" . The absorption bands a t 1770 and 1730 cm" were 
assigned to y-lactone carbonyl and ace ta te carbonyl f requencies , 
r e spec t ive ly . The band at 1650 cm was a t t r i b u t e d to C=C. The 
absorption bands at 1235, 1200 and 1155 cm" were assigned to 
C-0 s t re tch ing frequency of ax ia l ace t a t e function and y- lactone 
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funct ion, r e spec t ive ly . On the bas i s of elemental ana lys i s and 
i . r . values two poss ible s t r u c t u r e s (CGCXXVII) and (CCCXXX) can 
be wr i t t en , both of them having C=C bond. However, on the ba s i s 
of i t s n .m.r . va lues the d i s t i n c t i o n between the two s t r uc tu r e s 
(CCCXXVII) and (CCCXXX) was made. The n .m.r . spectrum displayed 
a m^lltiplet a t 6 6.1 a t t r i b u t e d to Cg-vinylic proton. A mxiltiplet 
for one proton appearing at 6 5.4 can be a t t r i b u t e d t o AcO-C„p-H 
(pseudo-equator ia l ) on the bas i s of ha l f bsmd-width (4 Hz). I t 
may be pointed t h a t the ace ta t e i s a t C^a-posit ion and not in i t s 
o r ig ina l C,p-posi t ion as i s endowed by the chemical sh i f t of the 
proton and i t s m u l t i p l i c i t y . The C,a-H (AcO-C.,a-H) appears as 
a broad mul t ip le t around 6 4 . 7 . Another signaQ. as an unsymmetrical 
doublet (J=5Hz) a t 6 5.3 for one proton could be assigned to 
C.a-H (pseudo-equa tor ia l ) . Apparently long range coupling was 
not d i sce rn ib le in t h i s case . The a l t e r n a t i v e s t ruc tu re (CCCXXX) 
was discarded because the s ignal fo r C,-H a t , say 6 5..3 wotild 
have appeared as m u l t i p l e t . The n .m. r . spectrum thus supports 
(CCCXXVII) over i t s isomeric s t r u c t u r e (CCCXXX). A broad s ignal 
for two protons was observed at 6 2.5 br (-CHp-COO-, y-lactone 
methylene p ro tons ) . Other s igna l s were observed a t 6 2.0 s 
(CH,COO), 1.0, 0 .9 , 0.8 and 0.7 (other methyls) . On the basis 
of the above d iscuss ion the compound, m.p. 71° may oe iden t i f i ed 








A t e n t a t i v e pathway f o r t h e fo rma t ion of (CCCXXVII) from 
22 (CCCXXV) has been given i n Scheme-3 • 
Scheme - 3 
-AcOH 
^ 8 % 7 
A l l y l i c 










Charac te r iza t ion of the compound, m.p. 184^ ag 33-acetoxy-5g--
hydroxycholestan-Sg-yl ace t i c acid y-lactone (CCCXryill) 
The compound,m.p. 184° ana ly i^ forC^j^H^QO.. The composition 
showed t h a t t h i s product coxild be the expected y-lactone (addi t ion 
of CHpCOO over the s t a r t i n g compound), and i s not a product of 
s ide r e a c t i o n . The i . r . spectrum revealed the presence of a 
Y-lactone (1765 cm ) and an ace ta te funct ion (1735 and 1240 and 
1205 cm" ) ; there wais no ind ica t ion fo r the presence of a 
carbon-carbon double bond. On t h i s information several isomeric 
s t ruc tu re s including (CCCXXVIII) and (CCCXXXI) can be wr i t ten for 
the compound, m.p. 184*^. The n .m.r , spectrum l e n t i t s support 
in favour of (CCCXXVIII) in a broad way. The spectrum exhibi ted 
a broad s ignal for one proton at 6 4.86 (WT = 10 Hz) which was 
assigned to AcO-C,a-H (equa to r i a l ) on the stren^jth of the ha l f 
band-width. This by impl icat ion suggested t h a t the A/3 ring 
Junction i s c i s . With A/B ring junct ion as t r a n s one would 
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expect t h e s i g n a l fo r AcO-G^a-H as a very broad one wi th the 
h a l f band-width i n t h e range of 16-20 Hz and t h e chemical s h i f t 
between 6 4 . 5 - 4 . 7 . The o t h e r n . m . r . s i g n a l s were observed a t 
6 2 .25 ( b r ) f o r two p r o t o n s a s c r i b a o l e t o CHpCOO ( y - l a c t o n e 
me thy l ene ) , 2 . 0 s (CH,COO), 0 . 9 6 , 0 . 9 0 , 0 . 8 and 0 ,63 ( o t h e r methyls) 
There was no s i g n a l f o r a v i n y l i c p ro ton and none between 6 3 
downwards(excepting fo r AcO-C,a-H s i g n a l a t 6 4 . 8 6 ) . There was 
no s i g n a l idiich could be a s c r i b e d t o -Cg—OCO- as i n t h e s t r u c t u r e 
H 
(CCCXXXI) and t h e r e f o r e , i t was no t cons ide red f u r t h e r . The 
g r o s s s t r u c t u r e f o r t h e compound, 184° , t h u s co\ild be w r i t t e n 






8 17 (CCCXXXI) 
(CCCXXVIII-a) 
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The spec t r a l data at hand do not throw l i g h t on the 
o r i e n t a t i o n of G^-H, thus the o r i en t a t i on of the y-lactone moiety 
at one end, i . e . at Gg remains obscure. However, an exsimination 
of Dreiding models of the s t r u c t u r e s of the type (CCCXXVIII-a), 
maintaining A/B ring Junction as c i s , revealed tha t the H at Cg 
i s Dest located as p-or iented as in the case of (CCCXXVIII). 
This would put the methylene of t he y- lactone as a -or ien ted . 
This s t r u c t u r e , tho\igh not deduced to per fec t ion , i s in l i n e 
with the mechanist ic considerat ion a l s o . The s t ruc tu re with 
CgP-methylene o r i e n t a t i o n was found to be much more s t ra ined as 
revealed by Dreiding model. 
Reaction of chole3t-3-en-3B-yl ch lor ide (CCCXXXII) with Mn(III) 
ace ta te 
The reac t ion of (CCCXXXIl)^ ^^ with Mn(III) a c e t a t e , a f te r 
usual work up and column chromatc^raphy, afforded two compounds, 
m.p. 71° and 122°. 
(CCCXXXII) 






Charac ter iza t ion of the compound, m.p. 71° as 7a~acetox.Y-43-
hydrox.ychole3t-5-en-3B-yl ace t i c acid Y-lactone (CGCXXVII) 
The compound,'m.p, 71 was charac ter ized as 7a-acetoxy-
4p-hydroxycholest-5-en-3p-yl a c e t i c acid y- lactone (CCCXXVII) 
on the bas i s of i t s s p e c t r a l da ta [ ^_^^ 1770(y- lac tone) , 
1730(CH^C00), 1650(C=C), 1235 and 1200 ( ace t a t e ) and 1155 cm"^ 
(C-0); 6 6,1 mc(Cg-vinylic pro ton) , 6 5.4 mc(Cr,(3-H, pseudo-
equa to r i a l , ¥^ = 4Hz), 5.3 d(C.a-H, pseudo-equator ia l , J = 5Hz) 
2.5 br(-CH2C00-, y-lactone methylene), 2.0 s(CH,COO), 1.0, 0 .9 , 
0 .8 and 0.7 (o ther methyls)] and by comparison with a sample of 
(CCCXXVII)Obtained e a r l i e r . This compo\md wsis found to be 
i d e n t i c a l with the compound (CCCXXVII) obtained from (CCCXXV) in 
a l l r e s p e c t s . This supports i t s formulation and the formation 
as shown i n Scheme-3. 
Charac te r iza t ion of the compound, m.p. 122 as 30-chloro-5g-
chole3tan-6B-ol (CCCXXXIII) 
The compound, m.p. 122*^ analysed fo r CpyH.^OCl which 
indicated the add i t ion of HpO over the s t a r t i n g o le f in (CpYH.cCl) 
and showed pos i t i ve t Je i l s t e in t e s t . I t s i . r , spectrum exhioi ted 
bands a t 3340(br) and 760 cm" (C-Cl) s t r e t c h i n g s . Several 
poss ible structu3?es could be wr i t t en fo r t he compound, m.p. 122 f 









d(CCCXXXIV) e f 
S t r u c t u r e s a and b have t e r t i a r y a l c o h o l i c f u n c t i o n and 
t h e r e f o r e a sharp i . r . band f o r such a group at aoout 3600 cm 
142 
was expected due t o l a c k of hydrogen bonding . The broad 
band a t 3340 cm"" e l i m i n a t e d the p o s s i o i l i t y of t h e p resence of 
a t e r t i a r y OH group i n t h e molec\ i le . F u r t h e r , t h e compotmd, 
m.p. 122 was c o n v e n i e n t l y ox id i zed by J o n e s ' r e a g e n t , which 
sugges ted t h e p re sence of an o x i d i z a b l e OH group (2° OH i n t h i s 
c a s e ) . The p resence of a secondary OH group t h u s e l i m i n a t e d 
t h e s t r u c t u r e s a suad b, l e a v i n g s t r u c t u r e s c , d , e and f fo r f u r t h e r 
c o n s i d e r a t i o n . The n . m . r . spect rum of t h e compound d i sp l ayed a 
mxaltiplet a t 6 3.6 with a h a l f band-width of 17Hz. This s i g n a l 
was a s s igned to C,a-H ( a x i a l p r o t o n ) , showing r i n g j u n c t i o n A/3 
t o be t r a n s d i s p o s e d . This d i s c a r d e d t h e s t r u c t u r e s e and f. 
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A signal for one proton was observed at 6 4.0 (broad s ing le t 
with ha l f band-width of 4Hz). The ohemical sh i f t and the shape 
of the s igna l at 6 4oO strongly sxiggested tha t t h i s i s due to 
Cga-H ( e q u a t o r i a l , W^  = 4Hz). i.hus the OH at Or shovild be 
p-or iented ( a x i a l , 2°) as in c (CCCXXXIII). In the a l t e r n a t e 
s t ruc tu re d(CCCXXXIV), the Cgp-H being ax ia l would resonate at 
a higher f i e ld and fu r the r , s p l i t t i n g with C, protons would have 
been more marked and dec i s ive . In case of a non-resolved s ignal 
one would expect a g r e a t e r ha l f band-width for such a proton 
s i g n a l . Other s igna l s were observed at 6 1.03, 0 .9 , 0.8 and 
0.65 (methyls) . 
The compound, m.p. 122° was subjected to Jones ' oxidat ion, 
which afforded 6-oxo-5a-cholestan-3p-yl chloride (CCGXXXV)-'-^ '^  
(m.p. and m.m.p. 127 )• Thus on the bas is of the auove spec t ra l 
data and chemical t ransformation, the compound, m.p. 122 was 
i den t i f i ed as 3p-chloro-5a-choles tan-6p-ol (CCCXXXIII). 
CQH-LY 
Jones' oxidation 
9 8% 7 
(CCCXXXIII) (CCCXXXV) 
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B. Reaction of S te ro ida l a,p-Unsaturated ketones with Mn(III) 
ace ta te in Acetic acid/Acet ic anhydride 
Reaction of 7-oxocholest-5-ene (CQCXXXVI) with Mn(III) ace ta te 
7-Oxocholest-5-ene {CCQXX.X.Vir was suojected to oxidat ion 
with Mn(III) a ce t a t e in a c e t i c acid and a c e t i c annydride, v^ich 
after usual work up and column chromatography afforded two 







Characterization of the compound, m.p. 140 as 7-oxocholest-
5-en~4B-yl ace ta te (GGGXXXVII) 
The compound, m.p. 140 analysed for OpgH.gO,. I t s i . r . 
spectrum exhibi ted absorpt ion oands at 1730 (CH,GOO), 1676 
(C=C-G=0), 1245 and 1205 cm ( a c e t a t e ) . The aosorption bands 
at 1730 and 1676 cm" were assigned to ace t a t e caroonyl and 
a,p--unsaturated caroonyl group, r e spec t ive ly . The appearance 
of two bands a t 1245 and 1205 cm" was talcen as an ind ica t ion 
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of an a x i a l a c e t a t e f u n c t i o n . On the b a s i s of e l emen ta l 
a n a l y s i s and i . r . v a l u e s two p o s s i o l e s t r u c t u r e s (CCCXXXVII) 
and (CCCXXXIX) having an a l l y l i c a c e t a t e , can be w r i t t e n f o r 
t h e compound. However, t h e d i s t i n c t i o n oetween (CCCXXXVII) and 
(CCCXXXIX) was made on the b a s i s of i t s n . m . r . spectrxim. The 
n . m . r spectrum d i sp l ayed a s i n g l e t f o r one p ro ton a t 6 5.7 5 
>diich was a s s i g n e d t o C g - v i n y l i c p r o t o n . A broad s i g n a l was 
observed a t 6 5.31 (W-^ - = 5Hz). This s i g n a l was ass igned t o 
C.a-H, p s e u d o - e q u a t o r i a l p r o t o n . The h a l f band-width of C^-proton 
shoved t h a t C-^ -H i s a - o r i e n t e d ( p s e u d o - e q u a t o r i a l p r o t o n ) . Hence 
on t h e b a s i s of t h i s i t s a l t e r n a t e s t r u c t u r e (CCCXXXIX) would be 
d i s c a r d e d . The s i g n a l f o r CH,COO-C.a-K ( p s e u d o - e q u a t o r i a l ) a t 
6 5.51 i s s l i g h t l y in t h e lower f i e l d and t h i s downfield s h i f t 
obv ious ly i s due to i t s being a l l y l i c . A s i n g l e t f o r t h r e e 
p r o t o n s appeared a t 6 1.96 (CH-COO). Other s i g n a l s were observed 
a t 6 1 .2 , 0 . 8 6 , 0 .81 and 0 .6 ( o t h e r m e t h y l s ) . On t h e b a s i s of 
t h e above s p e c t r a l d a t a t h e compound, m.p . 140 may be i d e n t i f i e d 
as 7 - o x o c h o l e s t - 5 - e n - 4 p - y l a c e t a t e (CCCXXXVII). 






Charac ter iza t ion of the compound, m.p. 260° as 4g-h.ydrox.v-7-
oxochole3t-5-en-3e-.yl ace t i c acid y-lactone (CCCXXXVIII) 
The compound, m.p. 260° analysed for C2QH..O,. The i . r . 
spectrum gave absorption bands a t 1770, 1678, I630, 1145 and 
1020 cm . The absorpt ion bands at 1770 and 1678 cm"-"- were 
assigned to y- lac tone carbonyl and a ,p-unsa tura ted carbonyl 
group, r e spec t ive ly . The band at I63O cm" was a t t r i b u t e d to 
C=C and C-0 s t re tch ing was obtained at 1145 and 1020 cm""''. The 
n*m.r, spectrum of (CCCXX.XVIII) displayed a doublet fo r one 
proton at 6 6008 (J = 2Hz) asc r ibab le to Cg-vinylic proton. The 
small s p l i t t i n g of Cg-proton was apparent ly due to long range 
coupling with C^a-H. A double doublet for one proton centred at 
6 5-16 ( J = 2Hz and 8Hz) was assigned to C^ c^t-H (pseudo-equate r i a l ) . 
The presence of Cc-Cg double bond renders ring A to quas i -cha i r 
form thus making C.a-H (pseudo-equatorial) . The a l t e r n a t e s t ruc tu re 
^ H 
(CCCXL) has been discarded because the s igna l for C^-Hl-CHj-C^-OH) 
say a t 6 5.16 would have appeared as a broad m u l t i p l e t . An 
i n t e r e s t i n g feature of the n .m.r . spectrum of the lactone(GCCXXXVUIl 
which incidentally revealed the 3p,4(3-orientation of the y-lactone 
moiety, was the appearance of one of the C|-protons as a s ing le t 
a t 6 2.4 and the other as a doublet at 6 2.25 with J value 6Hz. 
Examination of the Dreiding model of the lac tone (CCCXXXVIII) 
revealed t h a t the dihedral angle between C|p-H and C,a-H i s about 
90°, which may account for i t s (Cj^p-H) appearance as a s i n g l e t , 
131 as the s p l i t t i n g wi l l be almost neg l ig ib l e ^ . On the other hand 
the d ihedral angle between G,a-H and Gja-H i s about 30 , hence 
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s p l i t t i n g with J value 6HZ occurs . A 5a,4a or 3P ,4a -or ien ta t ion 
for Y-lactone moiety was not compatible with the observed n .m.r . 
pa t t e rn (3a»4p-oriented model cotild not be constructed due to 
excessive s t r a i n ) . Other s igna l s were observed at 6 1.2, 0 . 9 1 , 
0.83 and 0o7 (methyls) . Thus on the b a s i s of aoove discussion 
the compound, m.p. 260° may be charac ter ized as 4p-hydroxy-7-
oxocholest-5-en-3p-yl ace t i c acid y- lactone (CCCXXXVIII). 
CQH]_Y qsHiT 
(CCCXXXVIII) (CCCXL) 
A tentative pathway for the formation of (CCCXXXVIII) from 
(CCCXXXVI) has been given in Scheme-4 22 


















This pathway f inds r-,upport in the observat ion tha t the acetate 
(CCCXXXVII) and the dienone (CCXCVI) vmder s imi l a r reac t ion 
conditions afforded the y- lac tone (CCCXXXVIII). 
Reaction of 7-o3cocholest-5~en-3B-yl ace ta te (CCLXXIII) with 
Mn(III) ace ta te 
7-Oxocholest-5-en-3|3-yl ace ta t e (CCLXXIIl)-^^° was t r ea t ed 
with Mn(III) a ce t a t e in "boiling a c e t i c acid. The reac t ion mixture, 
after usual work up and column chromatography, afforded three 
d i s t i n c t compounds, m.p. 117°, 200° and 260°. 
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98^17 











O h a r a c t e r i z a t i o n of t h e compound, m.p . 117 as 7~oxocho le s t a -^ . 
5-diene (CCXCVI) 
The compound, m .p . 117 was c h a r a c t e r i z e d as 7 -oxocho les ta -
137 3 , 5 - d i e n e (CCXCVI) on t h e b a s i s of i t s s p e c t r a l p r o p e r t i e s and 
by comparison w i t h a u t h e n t i c sample of the d i enone . 
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Charac ter iza t ion of the compound, m.p« 200^ as 7-oxochole3t-5-
en~38.4tt--yl d i ace t a t e (CCCXLI) 
.The compo-und, m.p. 200° analysed for C!,,H.QOC. The i . r . 
spectrum exhibi ted absorpt ion bands a t 1745, 1730 (two CH,C00), 
1675 (C=C-C=0), 1620 (C=C), 1260 ( ace t a t e ) and 1225 cm"""-(acetate). 
There was no ind ica t ion for the presence of y- lactone carbonyl 
group. The n.m.r . spectrum showed a s i n g l e t for one proton at 
6 5.86 idiich was assigned to Gg-vinylic proton. A broad s ignal 
i n t eg ra t ing for one proton at 6 4.66 (W^ = 15Hz) was observed. 
This s ignal was assigned t o G,a-H (ax ia l p r o t o n ) . Another broadened 
s ignal i n t eg ra t i ng for one proton appeared at 6 5.6 (W-y = 5Hz). 
This s igna l was expected to appear as a doublet or double doublet 
and tha t would have helped in the assignment of i t s conf igura t ion . 
However, in the absence of neat s p l i t t i n g , the half band-width 
was used t o ass ign the o r i en t a t i on of C.-H. The s igna l for C.-H 
i s expected to be influenced by C,a-H ( a x i a l ) and a possible small 
coupling with Cg-H (v iny l i c p ro ton) . The hal f band-width of 5Hz 
for t h i s s igna l i s a suggest ive i nd i ca t i on of the fact t h a t t h i s 
proton at C. i s a x i a l l y o r ien ted . In the case of i t s being 
equa to r i a l a much smaller half band-width would be expected. 
Therefore t h i s s igna l was assigned to C.p-H ( ax i a l ) proton. The 
downfi61d sh i f t of t h i s proton was due to the presence of Or-Cr 
double bond i . e . C.p-H i s in a l l y l i c pos i t i on . Two s igna ls for 
three protons each were obseirved at 6 2.05 s ^ l . 9 8 s(2xGH,G00)^ 
thus fu r the r supporting the presence of two ace ta te funct ions . 
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Other s ignals were observed at 6 1.2 5, 0 .93 , 0.83 and 0.66 
(o the r methyls) . With the help of these elemental and spec t r a l 
va lues the compound, m.p. 200 may be i d e n t i f i e d as 7-oxocholest-
5-en-3p,4a-yl d i ace t a t e (CCCXLI). 
Charac ter iza t ion of the compound, m.p. 260^ as 4i3-hydroxy-
7-oxocholest-5-en-33~yl ace t i c acid y-lactone (CGCXXXVIII) 
The compound, m.p. 260 was character ized as 4p-hydroxy 
7-oxocholest-5-en-33-yl a c e t i c acid y- lactone (CGCXJQCVIII) on 
the ba s i s of i t s spec t ra l data [ "i^  „«^ 1770 ( y - l a c t o n e ) , 1678 
(C=C-C=0), 1630 (C=C), 1145 and 1020 cm"-'" (C-0); 6 6.08d 
(Cg-vinylic proton, J = 2Hz), 5.l6dd(C.a-H, pseudo-equator ia l , 
J = 2 and 8Hz), 2.4 broadened s ing le t (CJp-H, y-lactone methylene), 
2.25d (Cj^a-H, y-iactone methylene, J = 6Hz), 1.2, 0 .9 , 0.83 and 
0.7 (methyls)] and by comparison with the sample (CGCXXXVIII) 
obtained from (CGCXXXVI). 
Reaction of 7-oxocholest~5-en-3g-yl chloride (CCCXLII) with 
Mn(III) ace ta te 
138 
The reaction of 7-oxocholest-5-en-3p-yl chloride (CCCXLII) 
with Mn(III) acetate in acetic acid and acetic anhydride after usual 
work up and column chromatography, provided two products, 




M n ( I I I ) a c e t a t e 
AcOH,AC20 ^ 
(CCXCVI) (CCCXXXVIII) 
C h a r a c t e r i z a t i o n of the compoxmd, m.p. 117 a s 7 -oxocho les t a -
3 , 5 - d i e n e (CCXCVI) 
The compound, m.p. 117 ana lysed f o r Cp^H^pO' I t was 
c h a r a c t e r i z e d as 7 -oxocho les ta -3» 5-diene (CCXCVI) "^  on t h e 
b a s i s of i t s s p e c t r a l p r o p e r t i e s and by comparison wi th an 
authent ic sample of t h e d i enone . 
Character izat ion of t h e compound. m ,p . 260 as 43 -hydroxy-7 -
oxocho les t~5-en-3B-y l a c e t i c ac id y - l a c t o n e (CCCXXXVIII) 
The compound, m.p. 260 was c h a r a c t e r i z e d a s 4p-hydroxy-
7 - o x o c h o l e s t - 5 - e n - 3 P - y l a c e t i c a c i d y - l a c t o n e (CCCXXXVIII) on 
the b a s i s of t . l . c , i t s s p e c t r a l p r o p e r t i e s and by comparison 
with the sample (CCCXXXVIII) o b t a i n e d from (GCCXXXVI). 
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Reac t ion of 7 ~ o x o c h o l e 3 t a - 3 , 5 - d l e n e (CGXGVI) wi th I l n ( I I I ) a c e t a t e 
The r e a c t i o n of (CGXGVI)''"^'^ wi th Mn(I I I ) a c e t a t e a f fo rded 
a s i n g l e p r o d u c t , m.p . 260 . The compotmd mop. 260 was c h a r a c -
t e r i z e d a s 4 p - h y d r o x y - 7 - o x o c h o l e 3 t - 5 - e n - 3 p - y l a c e t i c ac id 
Y- lac tone (CCCXXXVIII) on t h e b a s i s of t . l . c , m.p. and comparison 
with t h e sample (CGGXXXVIII) ob t a ined from (CGCXXXVI). 
CsHl? 





Reac t ion of 3 -0X0choles t -4 -ene (GGII) w i th Mn( l I I ) a c e t a t e 
3 - 0 x o c h o l e s t - 4 - e n e (GCII)' '" '^ was t r e a t e d with Mn(I I I ) 
a c e t a t e i n a c e t i c ac id and a c e t i c a n h y d r i d e . The r e a c t i o n mixture 
a f t e r u s u a l work up and column chromatography, a f fo rded two 










C h a r a c t e r i z a t i o n of t h e compoimd, m.p. 102° a s ^ - o x o c h o l e 5 t - 4 -
en-6a-.yl a c e t a t e (CCCXLIII) 
The compound, m.p. 102° ana lysed fo r CpqH^gO,. I t s i . r . 
spectrum e x h i b i t e d bands a t 1740 (CH,COO). 1685 (C=C-C=0), 
1620 (C=C) and 12 40 cm" ( a c e t a t e ) . The n . m . r . spectrum d i s p l a y e d 
a s i n g l e t f o r one p ro ton a t 6 5«66 which was ass igned t o C . - v i n y l i c 
p r o t o n . A double double t f o r one p ro ton c e n t r e d a t 6 5 . l ( J = H 
and 5H2) was a s s i g n e d to C^p-H ( a x i a l ) . Downfield s h i f t of t h i s 
p ro ton was due to i t s a l l y l i c n a t u r e . A s i n g l e t f o r t h r e e p ro tons 
appeared a t 6 2 .07 (CH,COO). Other s i g n a l s were observed a t 
6 1 .2 , 0 . 96 , 0 .85 and 0 .7 ( o t h e r m e t h y l s ) . The compound m.p. 
102 was c h a r a c t e r i z e d as 3 - o x o c h o l e s t - 4 - e n - 6 a - y l a c e t a t e 
(CCCXLIII) ( L i t . m.p. 103)"^^^. This was t r e a t e d with e t h a n o l 
101 -
and HCl under re f l i ix and provided t h e expected d ienone , cho l e s t a -







C h a r a c t e r i z a t i o n of t h e compoimd, m.p. 101 as 3 - o x o c h o l e s t - 4 -
en-6B-yl a c e t a t e (CCCXLIV) 
The compo\md, mop. 101° ana lysed f o r CpqH.gO,. The i . r . 
spectrum of t h e compound e x h i b i t e d bands a t 1730 (CH-^COO), 1680 
(C=C-C=0), 1615 (C=C) and 1245 cm"-'" ( a c e t a t e ) . The n . m . r . 
spectrum d i s p l a y e d a s i n g l e t f o r one p ro ton a t 6 5.63 which was 
a s s igned to C . - v i n y l i c p r o t o n . A double doub le t f o r one pro ton 
c e n t r e d a t 6 5«26 ( J = 5Hz and 3Hz) was a s s igned t o C^a-H 
( e q u a t o r i a l ) . The smal l downfield s h i f t of Cga-H ( e q u a t o r i a l ) 
s i g n a l i n (CCCXLIV) r e l a t i v e t o GgP-H ( a x i a l ) s i g n a l of (CCCXLIII) 
i s obv ious ly due t o the f o r m e r ' s e q u a t o r i a l d i s p o s i t i o n . Other 
s i g n a l s were observed a t 6 2 .1(3H, CH3COO), 1 .26, 0 . 9 3 , 0 .83 and 
0 .71 ( o t h e r m e t h y l s ) . 
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The acetate (CCCXLIV), like (CCCXLIII) with ethanol-HCl under 
reflux provided the dienone (CCXCIX) m.p. and m.m.p. 80°. Thus 
on the basis of aoove discussion the compovmd, m.p. 101 was 
characterized as 3-oxochole3t-4-en-6p-yl acetate (CCCXLIV) 
(Lit. m.p. 102°)^^^. 
It may be pointed out that a mixture of (CCCXLIII) and 
(CCCXLIV) melted at about 92°; this showing them to be different 
compotinds. 




Reaction of 3 - o x o c h o l e s t a - 4 , 6 - d i e n e (CCXCIX) with Mn(I I I ) a c e t a t e ; 
3-!'OXOchole3t~4~en-6a-yl a c e t a t e (CCXLIII) 
3 - 0 x o c h o l e s t a - 4 , 6 - d i e n e (CCXCIX)"'-^^ on t r e a t m e n t w i th 
Mn( I I I ) a c e t a t e i n a c e t i c ac id and a c e t i c anhydr ide a f forded 
a s i n g l e compound, m.p. 102 , c h a r a c t e r i z e d a s 3 - o x o c h o l e s t -
4 - e n - 6 a - y l a c e t a t e (CCCXLIII) on t h e b a s i s of i t s s p e c t r a l 
proper t i e s and m.p. and m.m.p. wi th t h e sample of t h e a c e t a t e 
ob ta ined e a r l i e r . 
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(CCXCIX) 
^ 8 % 7 
Mn(II I ) a c e t a t e 
AcOH, AC2O * 
OAc 
(CCCXLIII) 
G. Reac t ion of S t e r o i d a l N i t r o o l e f i n s with. Mn( I I l ) a c e t a t e i n 
Ace t i c a c i d / A c e t i c anhydr ide 
Reac t i on of 6 ~ n i t r o c h o l e 3 t - 5 - e n e (GGGXLV) wi th Mn( I I I ) a c e t a t e 
Reac t ion of (CCCXLV)-^ '^ "'" wi th Mn(I I I ) a c e t a t e i n a c e t i c 
a c i d and a c e t i c a n h y d r i d e , p rovided a f t e r u s u a l work up and 
column chromatography two p r o d u c t s , one a s o l i d , m.p. 142 and 




M n ( I I I ) a c e t a t e 







C h a r a c t e r i z a t i o n of t h e compound, m«p. 142 as 6 - n i t r o c h o l e s t ~ 
5~en-7a-yl a c e t a t e (CCQXLYI) 
The compotmd, m.p . 142 ana lysed f o r C^qH-^r^NO.. The 
composition showed the a d d i t i o n of CHpCOO on t o t h e s t a r t i n g 
n i t r o compound ( C 2 Y H ^ C N 0 2 ) . This composi t ion (GpqH.r^NO.) could 
l e a d t o t h e y - l a c t o n e of the structures(CCCXLVI-a) and (CCCXLVI-b) 
o r t o an a c e t a t e of t h e type (CCCXLVI-c) and (CCCXLVI-d). 
(CCCXLVI-a) X, 0; Y,CH2 (CCCXLVI-c) 
(CCCXLVI-b) X, CH2; 1,0 
OAc NO2 
(CCCXLVI-d) 
The i . r . spectrum of t h e compound, m.p. 142 showed bands 
at 1740 ( C H ^ O ) , 1620 (C=C), 1520, I56O (-NO2) and 1235 cm""^  
( a c e t a t e ) . These v a l u e s f a i l to accommodate t h e y - l a c t o n e 
s t r u c t u r e s of t h e type (CCCXLVI-a) and (CCCXLVI-b). The p l a c i n g 
of an a c e t a t e f u n c t i o n a t e i t h e r Crr o r C. i s u n d e r s t a n d a b l e i n 
7 4 
view of i t s oeing a l l y l i c t o 0^-0r double bond. 
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The n .m.r . spectrum gave a broadened s ing l e t a t 6 5.63 
with hal f band-width of 4Hz. The chemical sh i f t and the s p l i t t i n g 
pa t te rn s\aggest t ha t t h i s s igna l i s due to C^p-H (pseudo-equator ia l ) 
where i t i s i n t e r a c t i n g only with one proton CgP-H ( a x i a l ) . This 
indeed seems to be the case as reveeiled oy Dreiding model of 
(CCCXLVI), where the d ihedral angle between C™p-H (pseudo-equator ia l 
and Cgp-H ( ax i a l ) i s aoout 90° and therefore no d i sce rn ib le 
s p l i t t i n g i s exhib i ted . On the o ther hand in the model with 
C„a-H (ax ia l ) and GgP-H ( a x i a l ) , the dihedral angle i s about 
180 and i s therefore expected to show d i sce rn ib l e s p l i t t i n g 
with expected J value of about 10-rl2Hz. Generally the s igna l s 
for AcO-C-H protons appear in the region 6 4-5 . The downfield 
sh i f t in t h i s case can be due to the proton (C^-H) being a l l y l i c 
and also e q u a t o r i a l . A s ignal for three protons appeared at 
6 2.0 s(CH,GOO). Other s igna l s were observed at 6 1.3, 0 .9 , 0.83 
and 0.7 (o the r methyls) . 
On the bas i s of these arguments the compound m.p. 142 has 
been iden t i f i ed as 6 -n i t rocho les t -5 -en-7a -y l a ce t a t e (CCCXLVI). 
Ohetracterization of an o i l y ma te r i a l as 6 -n i t r ocho l e s t -5 - en -
4a.7a-.yl d i ace t a t e (CCOXLVII) 
The o i l y compo;md analysed for G^^H.qNOg. The composition 
C-^H.gNOg showed the addi t ion of 2XCH2COO on to the s t a r t i ng 
o le f in (Cp^H. (-NOp). These two CHpCOO can be accommodated as one 
Y-lactone moiety and the other as an ace ta t e fixnction or as two 
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ace ta te ftmctiona. The i . r . spec t r in of the compound gave bands 
a t 1730(br) , l620 (C=C), 1520, I36O, 1225 and 1015 cm"" .^ The 
strong band a t 1730 br cm"* was due t o the caruonyl s t re tch ing 
firequency. The medium bands a t 1225 and 1015 cm" were a t t r i b u t e d 
t o C-0 s t r e t ch ing frequency of ace t a t e funct ion. However, the 
strong bands a t 1520 and I36O cm were due t o s t r e t ch ing 
frequency of n i t r o (-NOp) group. The strong band a t 1730 (br) 
el iminated the presence of a y-lactone moiety in the compound. 
Thus two ace ta te funct ions may be present preferably at the 
a l l y l i c pos i t ions C. and G„. The n .m.r . spectrum of the compound 
displayed a oroad s ing l e t i n t e g r a t i n g for one proton a t 6 5.63 
(¥^ = 4-Hz) which could be a t t r i b u t e d to C^p-H (pseudo-equa tor ia l ) . 
The downfield sh i f t of t h i s proton was explained on the bas i s of 
i t s p - o r i e n t a t i o n (equa to r i a l na ture of the proton) and also due 
to i t s a l l y l i c na tu re . A broad s igna l centred at 6 4.63(W-t = 7Hz) 
in t eg ra t ing for one proton wais assigned to C^ p^-H ( a x i a l ) . The 
appearance of C. -axia l proton as a oroad s ignal with ha l f band-
width of 7Hz i s obviously due t o i t s in teract ion(O.p-H , ax ia l ) 
with C,a-II ( ax ia l ) and C,p-H ( e q u a t o r i a l ) . Further i t s upf ie ld 
appearance suggested t h i s proton to be a x i a l . Other s igna ls 
were observed at 6 2.0 (CH,COO), 1.9 (CH,COO), 1.2, 0 .9 , 0.85 
and 0.68 (o the r methyls) . Thus on the bas i s of the above 
elemental ana lys i s and spec t r a l data the o i ly compound may be 
iden t i f i ed as 6 -n i t rocho les t -5 -en -4a ,7a -y l d i ace t a t e (CGCXLVII). 
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^8^7 
(CCCXLVII-a) R-L, OAc; R2, H 
(CCCXLVII-b) R-j_, OAc; R j , H 
(CCCXLVII-c) R-L, H; R2, OAc 
(CCCXLVII-d) R-,^ , H; R2, OAc 
X,0; Y, CH2 
X,CH2; ^* ° 
X,0 ; Y, CH2 




Reaction of 6--nltrochole3t-3-en-3B-yl ace ta te (CCCXLVIII) with 
Mn(III) acetate 
6-Nit rocholes t -5-en-3P-yl ace ta te (CCCXLVIII)-^^^ was 
treated with Mn(III) ace ta te in boi l ing a c e t i c acid. The 
r eac t ion mixture, a f t e r usual work up and column chromatography, 




Mn(II I ) a c e t a t e 
AcOH, AC2O 






C h a r a o t e r l z a t l o n . of t h e compomid. m.p . 127 a s 6-oxo-5g-ch.ole3tan-
3 6 - y l a c e t a t e (CLXX) 
The compo\ind, m.p . 127 was c h a r a c t e r i z e d as 6 -oxo-5a-
cho lea t an -3P~y l a c e t a t e (CLXX) on the b a s i s of i t s s p e c t r a l 
p r o p e r t i e s , m.p . and m.m.p. 143 
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Charac ter iza t ion of the oil-j^ as 6-nitrocholest-5-en-3P,7oc-yl 
d i ace t a t e (CCCXLIX) 
The oil-, analysed for C-r-^ H.qNOg. The composition of the 
o i l ^ indica ted the addi t ion of CHpCOO on to the s t a r t i n g ace ta te 
(CCCXLVIII) which coiild be e i t h e r as an ace ta te function or a 
Y-lactone moiety in the product. The i . r . spectrum gave Dands 
at 1745 br ( 2 x G H ^ 0 ) , 1625 (C=C), 1530 and 1360 (-N02)'^'^^ and 
1235 cm" ( a c e t a t e ) . These va lues ru le out the presence of a 
Y-lactone moiety in the product. The presence of two ace ta te 
functions was unambiguously supported by the n .m. r . spectrum. 
The newly introduced ace ta te functions could he e i t h e r a t C. or 
C„ ( a l l y l i c p o s i t i o n s ) . The n .m. r . spectrum of the o i l , gave a 
broadened s ing le t for one proton a t 6 5.63 (W-j = 4Hz) which by 
precedence was a t t r i o u t e d to Cy^-H (pseudo-equa tor ia l ) . Further a 
broad mul t ip le t appeared a t 6 4.6 (W^ = 18Hz) which was assigned 
to C,a-H ( a x i a l ) . The m u l t i p l i c i t y and half band-width of t h i s 
s igna l i s such ^ i c h suggests that t h i s proton (C^a-H) i s 
i n t e rac t ing with the same number of protons as in the case of 
the s t a r t i n g n i t r o compound (CCCXLVIII) i . e . with Cp-Hp and 
C.-Hp. This observation excluded the loca t ion of one ace ta te 
group at C.. The ace ta te methyl s ignals were observed as s i ng l e t s 
a t 6 2.0 and 1.96. Other s igna ls were observed at 6 1.2, 0 .9 , 
0.8 and 0.68 (other methyls) . On the bas is of the above elemental 
composition and s p e c t r a l values the o i l , may be iden t i f i ed as 
6 -n i t rocho les t -5 -en-3p ,7a -y l d i ace t a t e (CCCXLIX). 
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AcO 'OAc AcO AcO 
(CCCXLIX) (CCGXLIX-a) X, 0 ; Y, CH2 (CCCXLIX-c) R^,0Ac;R2,H 
(GCCXLIX-b) X,CH2; Y, 0 (CCCXlIX-d) R-L,H; R 2 , 0 A C 
C h a r a c t e r i z a t i o n of t h e o i l p as 3 p - a c e t o x y - 6 - n i t r o - 8 a - h y d r o x y -
c h o l e s t - 5 - e n - 7 a - y l a c e t i c a c i d y - l a c t o n e (COOL) 
The o i l 2 ana lysed f o r O^-^E.rj'SO^^. The i . r . spectrum 
of t h e compoimd e x h i b i t e d a b s o r p t i o n bands a t 1770, 1135t 1650, 
1520, 1370 and 1235 cm""^. The a b s o r p t i o n bands a t 1770"^^°^ and 
1735 cm" were a s s i g n e d t o y - l a c t o n e ca rbony l and a c e t a t e 
ca rbonyl f requency , r e s p e c t i v e l y . A weak band a t 1650 cm" was 
due t o t h e s t r e t c h i n g f requency of C=C. The s t rong bands a t 
1520 and 1370 cm~ were due t o t h e NO2 group ^ . The band a t 
1235 cm" was a s s igned t o a c e t a t e f u n c t i o n . On t h e b a s i s of 
e l emen ta l a n a l y s i s and i . r . v a l u e s two p o s s i b l e obvious s t r u c t u r e s 
(CCQL) and (CCCLI) could be w r i t t e n f o r t h e o i l 2 . However, t h e 
d i s t i n c t i o n between t h e two s t ruc tures(CCCL) and (CCCII)was 
made on the b a s i s of i t s n . m . r . spec t rum. The n . m . r . spectrum 
d i s p l a y e d a broad s i g n a l i n t e g r a t i n g f o r one pro ton a t 6 4 . 5 3 
(W-J- = 18Hz) which was a s s i g n e d t o C,a-H ( a x i a l ) . The absence 
of any o t h e r s i g n a l i n t h e r e g i o n below 6 4 .5 d i s c a r d e d the 
p o s s i b i l i t y of i t s a l t e r n a t e s t r u c t u r e where C^-H would have 
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appeared a s a s i n g l e t (CCCLI). A d o u b l e t f o r two p ro tons was 
observed a t 6 2 .33 ( J = 6Hz) which was a t t r i b u t e d to methylene 
p r o t o n s of y - l a c t o n e (-CHpCOO) moie ty . A s i n g l e t f o r t h r e e 
p r o t o n s was observed a t 6 1.98 (CH,COO). Other s i g n a l s were 
observed a t 6 1 .26 , 1 .15 , 0 .93 and 0 . 7 ( o t h e r m e t h y l s ) . Thus on 
t h e b a s i s of t h e above e l emen ta l a n a l y s i s and s p e c t r a l p r o p e r t i e s 
t h e o i l p may be i d e n t i f i e d a s 3 P - a c e t o x y - 6 - n i t r o - 8 a - h y d r o x y c h o l e s t -
5 -en -7a -y l a c e t i c ac id y-l^-ctone (CCCL). 
AcO^ " ^ T ' °^ 
NOp (CCCL) '^ (CCCLI) 
Though we have n o t a s s i g n e d s p e c i f i c s t e r e o c h e m i s t r y of 
t h e Y- lac tone (CCCL), i t i s r e a s o n a b l e t o b e l i e v e on m e c h a n i s t i c 
c o n s i d e r a t i o n t h a t i t could wel l be a - o r i e n t e d . 
Reac t ion of 6 - n i t r o c h o l e s t - 5 - - e n - 3 B - y l c h l o r i d e (CCCLII) wi th 
•4 
Mn(I I I ) a c e t a t e 
6 - N i t r o c h o l e s t - 5 - e n - 3 p - y l c h l o r i d e (CCCLI I )^^ was t r e a t e d 
w i th Mn(I I I ) a c e t a t e i n a c e t i c a c i d and a c e t i c a n h y d r i d e . The 
r e a c t i o n mixture a f t e r u s u a l work up and column chromatography, 












Charac te r iza t ion of the o i l , as 3p-ch lo ro -6 -n i t rocho les t -5 -en-
7a-yl acetate (CCCLII-a) 
The o i l ^ analysed for C2QH.gNO.Cl and showed pos i t i ve 
B e i l s t e i n t e s t . The composition of the o i l , ind ica ted the 
addi t ion of CHpCOO on to the s t a r t i n g chlor ide (CCCLII) which 
could be e i t h e r as an ace ta te function or a y- lactone moiety in 
the product. The i . r . spectrum gave bands a t 1755 (CH,GOO), 
1650 (C=C), 1525 and I36O (-NO2) and 1235 cm""^  ( a c e t a t e ) . These 
values rule out the presence of a Y-lac*o^e moiety in the product. 
The presence of one ace ta t e function was fur ther supported by 
the n .m.r . spectrum. The ace ta te function could be introduced 
at i t s a l l y l i c pos i t ions e i t h e r a t C. or C,^ . The n .m.r , spectrum 
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of t h e oilj^gave a broadened s i n g l e t f o r one p ro ton a t 6 5.6 
(W^ = 4Hz) vdiich by precedence was a t t r i b u t e d t o G^p-H (pseudo-
e q u a t o r i a l ) . F u r t h e r a broad m u l t i p l e t appeared a t 6 3 . 8 ( W T = 18a 
which was ass igned t o C,a-H ( a x i a l ) . The m u l t i p l i c i t y and h a l f 
band-width of t h i s s i g n a l i s such which s u g g e s t s t h a t t h i s p ro ton 
(C,a-H) i s i n t e r a c t i n g with t h e same number of p ro tons as i n the 
cas,e of s t a r t i n g n i t r o compound (CCCLII) i . e . w i th Cp-Hp and 
C.-Hp. This o b s e r v a t i o n excluded the p o s s i b i l i t y of a c e t a t e 
group a t C . . The a c e t a t e methyl s i g n a l was observed a t 6 2 .03 
as a s i n g l e t . Other s i g n a l s were observed a t 6 1 .18 , 0 . 9 , 0 . 8 
and 0 . 6 8 ( o t h e r m e t h y l s ) . On t h e b a s i s of the above e lementa l 
coniposi t ion and s p e c t r a l d a t a t h e oil^imay be i d e n t i f i e d as 3P-




(CCCLII-b) X, 0; Y, CH2 
(CCCLII-c) X, CH2; Y, 0 
(CCGLII-d) R-L, OAc; R2, H 
(CCCLII-e) R]_, H; R2, OAc 
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Charac te r iza t ion of the compound, m.p. 197 as 3B-chloro-6-n i t ro-
7a-hydroxychole3t~5-en~8a-.yl a c e t i c acid y-lactone (CCCLIII) 
The compound, m.p. 197° analysed for C2QH^.N0^C1 and gave 
posi t ive B e i l s t e i n t e s t . The i . r , spectrum exhibi ted absorption 
bands at 1770, 1620, 1530, 1360 and 760 cm"*-^ . The absorption 
bands at 1770 and 1620 cm" were assigned to y- lactone carbonyl 
frequency and 0=0^ r e spec t ive ly . The bands a t 1530 an*d 1360 cm" 
were attributed to iinsynmetrical and symmetrical s t r e t ch ing 
frequneqy of n i t r o (-NOp) g r o u p s . A band at 760 cm" was 
assigned to C-Cl s t r e t ch ing frequency. The n .m.r , spectrum of 
the compound displayed a s i n g l e t for one proton a t 6 5.66 giving 
an impression of being v inyl icJ .was assigned to C=C —C„p-K (pgeudo-
^02 
equatorial) . The downfield sh i f t of t h i s proton s ignal could be 
attributed to i t s being a l l y l i c and e q u a t o r i a l . A broad s ignal 
i n t eg ra t ing t o r one proton was observed at 6 3.71 (W-^  = l6Hz), 
which was a t t r i b u t e d to Cl-C^a-H ( a x i a l ) . A broad signal 
integrating for two protons was observed a t 6 2.55 which was 
assigned t o methylene proton of y- lactone (-CHpCOO) moiety. 
Other s igna ls were observed at 6 1.16, 0 .9 , 0.81 and 0.66(methyls) . 
In the a l t e r n a t e Y-lac*or^e s t ruc tu re (CCCLIII-a) a s ignal between 
6 4-5 i s not expected and the re fore not considered fu r the r . The 
formation of t h i s compound (CCCLIII) can be r a t i ona l i zed according 
to scheme-5. However, assignment of s tereochemistry of the 
Y-lactone moiety can be made on the genera l cons idera t ion in 
the sense t h a t the r eac t ion occurs from the l e s s s t e r i c a l l y 
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hindered a - s ide . Taking t h i s i n to account the ureferred s t ruc tu re 
should he (CCGLIII) fo r t h e compound, m.n, 197°. Thus on the 
ba s i s of the elemental ana lys i s and above s p e c t r a l da ta the 
compound, m.p. 197° may be i d e n t i f i e d as 3P-ch lo ro-6-n i t ro -7a-
hydroxychole3t-5-en-8a-yl a c e t i c acid y-l^^ctone (GCCLIII). Further 
support for a -o r i en t a t i on of the y- lactone moiety in (CCGLIII) 
can be obtained from considera t ion of the n .m. r . spect ra of 





A tentative pathway for the formation of (CCGLIII) from 
(CCCLII) has been given in Scheme-5^^. 
Scheme - ^  
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(CCCLII) (CCCLIV) (CCCLII-a) 
CH?COOH Mn 3 + 
-H^  
(CCCLIII) 
- I i 7 -
Chaxacter izat ion of the o i lp as 3p-ch lo ro -6 -n i t rocho les t -5 -en-
7p-yl acetate (CCCLIV) 
The o i ly compoiind analysed for CpqH.gNO.Cl and showed 
pos i t ive B e i l s t e i n t e s t . The i . r , spectrum of the compound 
exhibi ted absorpt ion bands a t 1730 (CH_COO), l620 (C=C), 1520, 
1365 (-N02)''"^^, 1230 ( a c e t a t e ) , 1015 (C-0) and 760 cm"-*- (C-Cl) . 
I t s n.ifl.r, spectrum showed a broad s igna l i n t e g r a t i n g for one 
proton at6 4.58 (W^ = 6Hz) which was a t t r i b u t e d to C,,a-H ( a x i a l ) . 
The s igna l for C,a-H (ax ia l ) proton appeared at 6 3.78(W-5- = l6Hz). 
Other signals were observed at 6 1.95 (3H, CH,C00), 1.26, 1 .1 , 
0 .91 , 0.82 and 0.7 (o ther methyls) . On the b a s i s of the above 
discussion, the compound o i lp may be charac ter ized as 3p-chloro-
6-n i t rocho les t -5 -en-7p-y l ace ta te (CCCLIV). 
Charac ter iza t ion of o i l ^ as 4p-hydroxy-6a-acetoxy-6p-ni tro-5a-
chole3tan-3p-yl a c e t i c acid y- lactone (CCCLV) 
The o i ly compound analysed fo r O r^-tH.qNOg and showed 
negative B e i l s t e i n t e s t . The i . r , spectrum of the compo\md gave 
absorption bands a t 1775, 1750, 1520, 1370, 1235 and 1020 cm'"^ 
(C-O). The absorpt ion bands at 1775 and 1750 cm"" were assigned 
to Y-lactone caroonyl and ace t a t e carbonyl frequency, r e spec t ive ly . 
The strong bands at 1520 and 1370 cm were a t t r i b u t e d to the 
Tinsymnetrical and synmetrical s t r e tch ing frequency of ni t ro(-N02) 
group . The n.m.r . spectrum showed a d i s t o r t e d double doublet 
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at 6 5.28 ( J G 5 ^ _ H , G4a-H = ^ ' 5 ; JQ^^^^^ Q^^.^ = 4.5H2) ascr ibab le 
to C.a-H ( e q u a t o r i a l ) . The Y-lactone moiety, on the bas i s of 
precedence including comparison with other s imi l a r ly constructed 
Y-lactone (CCCXXXVIII)'^  ^^ was assigned p-or ient at ion. Other 
s igna ls of importance were observed a t 6 2,48 and 2.28(-CH2C00), 
2.0((m,C00), 1,2, Oo95, 0o81 and 0.7 (o ther methyls ) . Thus on 
the b a s i s of the auove discussion the compound ( o i l ^ ) may be 
charac ter ized as 4p-hydroxy-6a-acetoxy-6p-nitro-5a-Gholestan-3p-
y l a c e t i c acid y-lac^o^^® (CCCLV). 
Oharacter iza t ion of the compound, m.p. 216° as 4B--hydroxy-6~ 
n i t rocholes t -5 -en-3B-y l a c e t i c acid y-lactone (CCCLVI) 
The compound, m.p. 216 analysed for CpqH^cNO. and showed 
negat ive B e i l s t e i n t e s t . The i . r , spectrum of the compound 
exhibi ted absorption bands a t 1.775, 1640, 1530, 1360 and 1020 cm"" .^ 
The absorpt ion band at 177 5 cm" was assigned t o y- lactone carbonyl 
frequency. The strong bands a t 1530 and 1360 cm" were a t t r i b u t e d 
to the s t re tch ing frequency of n i t r o (-NO2) group and G-0 
s t re tching was obtained a t 1020 cm" . The band at I64O cm" 
revealed the presence of G=G bond. The n .m. r . spectrum of t h e 
compound displayed a doublet l i k e s igna l i n t eg ra t i ng for one 
proton at 6 5.4 (J = 5Hz) which was a t t r i b u t e d to C.a-H (pseudo-
e q u a t o r i a l ) . The s l igh t downfield sh i f t of t h i s proton r e l a t i v e 
to C.-H in (CCCLV) was due to i t s being a l l y l i c in n a t u r e . A 
s ing le t for one proton was obsferved a t 6 2.46 (IH) ascr ibable 
to one of t h e methylene protons of y- lactone raoiety. The o ther 
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proton was observed a t 6 2.28 as a doublet with a J value of 
6H25, Other s igna ls were observed at 6 1 . 1 , 0 . 91 , 0.81 and 
0.7 (methyls) . On the bas i s of the above s p e c t r a l data and by 
comparison with s imi la r ly constructed y- lketone, the compound, 
m.p. 216° was character ized as 4p-hydroxy-6-ni t rocholes t -5-en-
3p-yl ace t i c acid y-lactone (CCCLVI). 
D. Reaction of S te ro ida l Olefins with Mn(III) ace t a t e in 
Propionic ac id/Propionic anhydride 
Reaction of choles t -5-ene (CCCXVIII) with Mn(III) ace t a t e in the 
presence of propionic acid and propionic anhydride 
Cholest-5-ene (CCCXVIII)"''^^ was subjected to oxidat ion 
reac t ion with Mn(III) ace ta te in propionic acid and propionic 
anhydride and a f t e r usual work up and column chromatography, 
afforded two products , m.p. 148 and an o i l . 
CQHIY 







Charac te r iza t ion of the compound, m.p. 148° as 2 ' -methyl-5a-
hydrox,ychole3tan-6a-yl ace t ic acid y l a c t o n e (CCCLVII) 
The compoTand, m.p. 148*^ analysed fo r ^•x(^crP2' ^^® ^'^' 
spectrum of the compound exhibi ted absorpt ion bands at 1765 
(y- lac tone carbonyl) and 1215 cm" (C-0) . On the bas i s of i t s 
elemental ana lys i s and i . r , va lues which indicated the presence 
of a Y-lactone moiety^ two poss ib le st iructures (CCCLVII) and 
(CCCLIX) can be w r i t t e n for the compound, m.p. 148*^. The n .m.r . 
spectrum showed an unresolved s igna l fo r one proton at 6 2 . 3 . 
This s ignal was assigned to methine proton of the y-lactone 
moiety (CH,CH-COO). The absence of any s ignal between 6 3-5 
discarded the p o s s i b i l i t y of the a l t e r n a t e s t ruc tu re (CCCLIX), 
because in t h i s s t ruc tu re (CCCLIX) the Cg-proton would have 
appeared between 6 3-5. Other n . m . r . s i g n a l s were observed a t 6 
0 .88 , 0,81 and 0.7 (o the r methyls ) . In the absence of a reference 
131 proton s igna l , as discussed e a r l i e r , in the ring A and the 
gross s t ruc tu re of t he compotmd as 2 ' -methyl-5-hydroxycholestan-
6-yl a c e t i c ac id y-lactone (CCCLVII-a), the t a s k of assigning 
configurat ion to the subs t i t uen t s a t Ce and Cg became uncer ta in . 
However, i n view of mechanistic cons idera t ion and Zurcher ' s 
Table, the s ignal of C,Q protons a t 6 0.94 suggested tha t the 
A/B r ing junc t ion , most l i k e l y i s t r a n s and that the lac tone 
moiety as a whole could be a-or ien ted as in (CCCLVII). These 
elemental and s p e c t r a l values may iden t i fy the compotmd, m.p. 




(CCCLVII) (CCCLVII-a) (CCCLIX) 
C h a r a c t e r i z a t i o n of t h e compound ( o i l ) a s 2 ' - ine thy l~7a-p rop ionoxy-
4S-hydroxychole3t-5-en->36-yl a c e t i c ac id y - l a c t o n e (CCCLVIII) 
The o i l y compound ana lysed f o r ^-^T^KO^A' ^^^ e l e m e n t a l 
a n a l y s i s showed f o u r oxygen atom more than t h e s u b s t r a t e . The 
i . r . spectrum of t h e compound gave bands a t 1770, 1735 and 
1210 cm . The a b s o r p t i o n bands a t 1770 and 1735 cm*" were 
ass igned t o y - l a c t o n e ca rbonyl and p r o p i o n a t e c a r b o n y l , r e s p e c t i v e l y . 
The band a t 1210 cm" was a t t r i b u t e d t o (C-O) of t h e p r o p i o n a t e 
f u n c t i o n . The e l e m e n t a l a n a l y s i s and i . r . v a l u e s ho ld good f o r two 
i s o m e r i c s t r u c t u r e s (CCCLVIII) and (CCCLX). However, on t h e 
b a s i s of i t s n . m . r . v a l u e s the d i s t i n c t i o n between t h e two 
s t r u c t u r e s (CCCLVIII) and (CCCLX) was made. The n . m . r . spectrum 
d i s p l a y e d a oroad s i g n a l f o r one p ro ton a t 6 5.56 which was 
a t t r i b u t e d t o C g - v i n y l i c p r o t o n . A m i i l t i p l e t fo r one p r o t o n 
appeared a t 6 5.23 >rtiich can be a t t r i b u t e d t o CYP-H(pseudo-
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e q u a t o r i a l ) on t h e b a s i s of h a l f band-width (4Hz) . Another 
sign<gLL a s an unsymmetr ica l double t ( J = 5Hz) a t 6 4 .96 f o r 
one pro ton could be a s s igned t o C.a-H ( p s e u d o - e q u a t o r i a l ) . 
Apparen t ly long range coupl ing was no t d i s c e r n i b l e in t h i s c a s e . 
The a l t e r n a t e s t r u c t u r e (CCCLX) was d i s c a r d e d because the s i g n a l 
f o r C,-H (-CH2-53-CH-)3ayat 6 4 .96 would have appeared as a 
m u l t i p l e t . The n . m . r . spectrum t h u s s u p p o r t s (CCCLVIII) over 
i t s i s o m e r i c s t r u c t u r e (CCCLX). A one p r o t o n m u l t i p l e t was 
observed a t 6 2 , 3 (CH,CH-COO). Other s i g n a l s were observed a t 
6 2 .14q (CH5CH2COO, J = 6Hz), 1 .2 , 1 . 1 , 0 . 9 , 0 . 8 1 , 0 .7 and 0 .65 
( m e t h y l s ) . Thus on the b a s i s of t h e above d i s c u s s i o n the o i l y 
compound, may be i d e n t i f i e d as 2* -me thy l -7a -p rop ionoxy-4p-




A t e n t a t i v e pathway f o r t h e fo rma t ion of (CCCLVIII) from 
(CCCXVIII) has been g i v e n i n Scheme-fa . 
Scheme - 6 
GsHl? 
A l l y l i c 














Reaction of chole3t-3-en--38~.yl ace ta t e (CCCXXV) with Mn(III) 
ace t a t e in the presence of propionic acid and propionic anhydride: 
Chole3t-5~en-5B--yl propionate (CCCLXI) 
Cholest-5-en-3p-yl a ce t a t e (CCCXXV)^ ^^ ^ on treatment with 
Mn(III) ace t a t e in propionic acid and propionic anhydride 
afforded a s ing le compound, ni.p« 100° which was charac ter ized 
as cho les t -5 -en-3p-y l propionate (CCCLXI) on the b a s i s of i t s 
elemental ana lys i s and s p e c t r a l va lues . The compound, m.p. 100 
analysed for ^30^50^2* ^^^ i . r . spectrum showed absorpt ion bands 
a t 1730 and 1200 cm" (p rop iona te ) . The n .m. r . spectrum of the 
compound showed a broad s ignal at 6 5.36 in t eg ra t ing fo r one 
proton, asc r ibab le to Cg-vinylic proton. Another broad s ignal 
i n t eg ra t i ng fo r one proton was observed at 6 4.53 (W^ = l6Hz) 
which was a t t r i b u t e d to C_a-H ( a x i a l ) . A quar te t fo r two protons 
was observed at 6 2.2 (J = THz) ^riiich was a t t r i b u t e d to the 
methylene proton of propionate (CH^CHp-COO) group. Other s igna ls 
were observed a t 6 1.2, 1.08, 1.01, 0 . 9 1 , 0.83 and 0.68 (methyls) . 
This product (m.p. 100°) i s a product of nuc leophi l ic 
displacement of 3P-acetoxy function by propionate group and 
yet the r eac t ion occurred without invers ion of conf igura t ion . 
This i s bes t explained by involving the intermediacy of homo-
a l l y l i c cat ion as i s genera l ly observed in such cases . 
98^17 
(CCCXXV) 









Chemical suppor t i n favour of t h i s s t r u c t u r e (CCCLXI) was 
a l s o ob t a ined when c h o l e s t e r o l (CCCLX-a) gave t h e same compound, 




P y r i d i n e Pro 
(CCCLX-a) (CCCLXI) 
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Reac t ion of c h o l e 3 t - 5 - e n - 3 B " y l c h l o r i d e (CCCXXXII) with Mn(I I I ) 
a c e t a t e i n t h e p re sence of p r o p i o n i c a c i d and p r o p i o n i c anhydr ide : 
C h o l e s t - 5 - e n - 3 6 " y l p r o p i o n a t e (CCCLXI) 
The t r e a t m e n t of c h o l e s t - 5 - e n - 3 p - y l c h l o r i d e (CCCXXXII)-^^^ 
wi th Mn( l I I ) a c e t a t e i n p r o p i o n i c ac id / p r o p i o n i c anhydr ide i n 
t h e u s u a l manner and subsequent work up of t h e r e a c t i o n mixture 
provided a compound, m.p. 100° a f t e r column chromatography. 
The compoiind, m.p. 100° was c h a r a c t e r i z e d a s c h o l e s t - 5 - e n -
3p-y l p r o p i o n a t e (CCCLXI) on t h e b a s i s of i t s s p e c t r a l p r o p e r t i e s , 
m.p. and m.m.p. wi th t h e sample (CCCLXI) ob t a ined from (CCCXXV). 
This aga in i s a s imple case of s u b s t i t u t i o n r e a c t i o n a s d e s c r i b e d 
e a r l i e r . 
^8%7 
^8% 7 
Mn(II I ) a c e t a t e 
C,Ht-C00H,(C,H^C0),0* 2 5 '^ 2 5 '2 Pro 
(CCCXXXII) (CCCLXI) 
E. Reac t i on of a , p - U n s a t u r a t e d k e t o n e s wi th Mn(I I I ) a c e t a t e 
i n P r o p i o n i c a c i d / P r o p i o n i c anhydr ide 
Reac t ion of 7~oxocho les t -5 -ene (CCCXXXVI) wi th Mn(I I I ) a c e t a t e 
i n t h e p re sence of p r o p i o n i c a c i d and p r o p i o n i c anhydr ide 
7 -0xocho le3 t -5 - ene (CCCXXXVI)'^^^ when sub jec t ed t o o x i d a t i o n 
wi th Mn( I I I ) a c e t a t e i n p r o p i o n i c a c i d and p r o p i o n i c a n h y d r i d e . 
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a f fo rded , a f t e r u s u a l work up and column chromatography, t h r e e 
p r o d u c t s , m.p. 112° , 140° and 230° . 
CoH 8"17 qsHiT 





(CCCXXXVII) ' (CCGLXIII) 
C h a r a c t e r i z a t i o n of the compound, m«p, 112 a s 7 - o x o c h o l e 8 t - 3 -
en-4B-y l p r o p i o n a t e (CCCLXII) 
The compound, m .p . 112° ana lysed f o r ^•ZQ^AQ'^-Z- The 
composi t ion showed t h e a d d i t i o n of C^H.Op on t o t h e s t a r t i n g 
ttjP-unaaturated ke tone (CCCXXXVI), which could l e a d t o 
s e v e r a l p o s s i b l e i somer i c s t ruc tu re s ; (CCCLXII ) , (CCCLXII-a), 
(CCCLXII-b) and (CCClXII-c) . I t s i . r . spectrum e x h i b i t e d bands 
a t 1730 (C2H5COO), 1670.(C=C-C=0), 1630 (C=C) and 1190 cm~-^(C-0) 
The i . r . spectrum of t h e compooind d i s c a r d e d t h e Y-lsictone 
s t r u c t u r e s of t h e t y p e (CCCLXII-b) and (CCCLXII-c) due t o t h e 
absence of a c h a r a c t e r i s t i c band a t 1770 cm" f o r the Y- lac tone 
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ca rbony l g r o u p . Now the remaining two p o s s i b l e i somer i c 
s t r a c t u r e s (CCCLXII) and (CCCLXII-a) would be cons ide red f u r t h e r . 
D i s t i n c t i o n between t h e s e two i s o m e r i c s t r u c t u r e s was made on 
t h e b a s i s of i t s n . m . r . spec t rum. The n . m . r . spect rum of the 
compotmd d i s p l a y e d a s i n g l e t f o r one p r o t o n a t 6 5 .71 which was 
a s s i g n e d t o C ^ - v i n y l i c p r o t o n . A broad xmresolved s i g n a l was 
obseirved a t 6 5.31 (W-i- = 4Hz), This s i g n a l was a s s i g n e d t o 
C^o-H ( p s e u d o - e q u a t o r i a l ) . The h a l f bemd-width of G^-proton 
showed t h a t C.-H i s a - o r i e n t e d ( p s e u d o - e q u a t o r i a l p r o t o n ) . Thus 
on t h e b a s i s of t h i s , i t s a l t e r n a t e s t r u c t t i r e (CCCLXII-a) would 
be d i s c a r d e d . A q u a r t e t f o r two p r o t o n s appeared a t 6 2,16 
( J = 7Hz) (CH^CHg-COO). Other s i g n a l s were observed a t 6 1 . 3 , 
1 .25 , 1 . 1 , 0 . 9 1 , 0 . 8 1 and 0 .65 ( m e t h y l s ) . On t h e b a s i s of t h e 
above s p e c t r a l d a t a t h e compound, m.p . 112° may be i d e n t i f i e d 




(CCCLXII) (CCCLXII-b) X, 0 ; Y, CH C^H 
(CCCLXII-c) X, CH^CH; Y, 0 
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Charac ter iza t ion of t h e oompoundt m.p. 140 as T-oxocfaolest-
5-en~4S-yl ace t a t e (CCCXXXVII) 
The compound, m.p. 140 was charac ter ized as 7-oxocholest-
5-en-4p-yl ace t a t e (CCCXXXVII) on the "basis of i t s spec t ra l data 
l^^max. •'•'^ ^^ (CH^COO), 1676 (C=C-C=0), 1245 and 12p5 cm"-'-(acetate); 
6 5.75 (Cg-vinyl ic pro ton) , 5.31 mc (C^a-H, pseudo-equa te r ia l , 
Wi = 5Hz), 1.96 s (CH^COO), 1.2, 0 .86, 0.81 and 0.6 (o the r methyls; 
and by comparison with the compound (CCCXXXVII) obtained from 
(CCCXXXVI) by i t s oxidat ion with Mn(III) ace ta te in a c e t i c acid 
and a c e t i c anhydride. 
The formation of the ace ta te (CCCXXXVII) in the presence 
of propionic acid and propionic anhydride combination i s explained 
by the fac t t h a t Mn(III) ace ta te provides the ace ta t e function 
for fu r the r r eac t i on . 
Both the propionate (CCCLXII) and the ace t a t e (CCCXXXVII) 
got f u r t h e r support for t h e i r gross s t r u c t u r e when with e thanol -
HCl (under refl-ox) gave 7-oxocholesta-3,5-diene (CCXCVI), m.p, 
and m.m.p. 117°.•'"^'^ 
Charac te r iza t ion of the compound, m.p. 230° as 4B-hydroxy-2*--
methyl-7-oxochole3t-5-en'-33-yl ace t i c acid y-lactone (CCCLXIII) 
The compo\md, m.p. 230° analysed for C^QH.gO,. The i . r . 
spectrujn gave absorpt ion bands a t 1770, 1670 , 1620 and 1170 cm". 
The absorpt ion bands a t 1770 and 1670 cm were assigned to 
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Y- lac tone ca rbonyl and a ,p - •unsa tu ra ted carbonyl f requency , 
r e s p e c t i v e l y . The bands a t 1620 and 1170 cm were a t t r i b u t e d 
t o C=C and C-0 of t h e y - l a c t o n e .<?roups, r e s p e c t i v e l y . The n . m . r . 
spectrum of (GCCLXIII) d i s p l a y e d a d o u b l e t f o r one p r o t o n at 
6 6 .01 ( J = 2Hz) a s c r i b a b l e t o C g - v i n y l i c p r o t o n . The smal l 
s p l i t t i n g of C g - v i n y l i c p ro ton was a p p a r e n t l y due t o long range 
coupl ing with C . a - H ( p r o t o n ) . A double doub le t f o r one p r o t o n 
c e n t r e d a t 6 5.06 ( J = 2Hz and 8Hz) was a s s i g n e d t o C.a-H 
( p s e u d o - e q u a t o r i a l ) . The p resence of Cc-Gg double bond r e n d e r s 
r i n g A t o q u a s i - c h a i r form t h u s making C.a-H p s e u d o - e q u a t o r i a l . 
The a l t e r n a t e s t r u c t u r e (CCCLXIV) has been d i s c a r d e d because t h e 
s i g n a l f o r C,-H say a t 6 5.06 would have appeared as a m u l t i p l e t . 
A mxi l t ip le t i n t e g r a t i n g f o r one p r o t o n was observed at 6 2.33« 
This s i g n a l was a s c r i b a b l e t o methine p r o t o n of y - l a c t o n e 
(CH--CfH-C00) moie ty . Other s i g n a l s were observed a t 6 1 .2 , 0 . 9 1 , 
0 .81 and 0 .7 ( m e t h y l s ) . Thus on the b a s i s of t h e above d i s c u s s i o n 
and precendence , t he compound, m.p . 230*^ was c h a r a c t e r i z e d as 
4 p - h y d r o x y - 2 ' - m e t h y l - 7 - o x o c h o l e s t - 5 - e n - 3 p - y l a c e t i c a c i d 




Reaction of 7-oxochole3t-5-en-3B-yl acetate (CCLXXIII) with 
Mn(III) acetate in the presence of propionic acid and propionic 
anhydride 
7-Oxocholest-5-en-3p-yl acetate (CCLXXIII )''-^  was treated 
with Mn(III) acetate in boiling propionic acid and propionic 
anhydride. The reaction mixture after usual work up and colunm 












C h a r a c t e r i z a t i o n of t h e compotmd. m.p. 117 as 7 - o x o c h o l e 3 t a -
3 . 5 - d i e n e (CCXCVI) 
The compound, m.p . 117 was c h a r a c t e r i z e d as 7 -oxocho les ta -
3 , 5 - d i e n e (CCXCVI) ' on the b a s i s of i t s s p e c t r a l p r o p e r t i e s 
and by comparison wi th t h e a u t h e n t i c sample of t h e d i enone . 
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Charac te r iza t ion of the compound, m»p. 133 as 7--oxochole3t-5-
en-3B"yl propionate (CCCLXV) 
The compound, m.p. 133 analysed for C ,QH.QO, . I t s i . r . 
spectrum showed peaks at 1730 (CH,CH2-C0p), 1670 (C=C-C=0), 
1630 (C=C), 1200 and 1020 cm (p rop iona te ) . The n .m.r . spectrum 
of the compound showed a broad s i n g l e t a t 6 5.65 i n t e g r a t i n g 
fo r one proton lAiich was a t t r i b u t e d to Og-vinylic proton. A 
broad s igna l i n t e g r a t i n g for one proton was observed at 6 4.65 
(Wi = 18Hz). This s igna l was a t t r i b u t e d t o C,a-H ( a x i a l ) . A 
quar te t centred at 6 2.33 (J = 6Hz) fo r two protons was assigned 
to methylene proton of propionate (CH^-CHp-COO) group. Other 
s igna l s were obtained a t 6 1.26, 1 .21, 1 .11, 0 .9 , 0.81 and 0.66 
(methyls) . Thus on the bas i s of foregoing discussion the 
compound, m.po 133 was charac ter ized as 7-oxocholest-5-en-3P-yl 
propionate (CCCLXV). 
I t i s t o be pointed out that in an a ,p-unsa tura ted ketone, 
such as (CCLXXIII), the formation of a homoallylic ca t ion i s 
prevented and hence the carbonium ion (C,) could lead t o 
both propionates i . e . C,a-and C,p-propionates . I t i s reasonable 
t o bel ieve tha t the a-isomer of (CCCLXV) i f formed, escaped 
i s o l a t i o n . 
Chareuiterization of the compound, m.p. 230^ as 4B-hydroxy-2'-
methyl-7-oxochole3t~5--en-3B-yl a c e t i c acid y l a c t o n e (CCULXIII) 
The compoxmd, m.p. 230 was character ized as 4p-hydroxy-2 ' -
methyl-7-oxocholest-5-en-3p-yl a c e t i c acid y- lac tone (CCCLXIII) 
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on the b a s i s of i t s s p e c t r a l d a t a r v _ - _ 1770 ( y - l a c t o n e , CO), 
1670 (C=C-C=0), 1620 (C=C), and 1170 cm""'- ( C - 0 ) ; 6 6 .01 d 
( C g - v i n y l i c p r o t o n , J = 2Hz), 5.06 dd (C,a-H, p s e u d o - e q u a t o r i a l , 
J = 2 and 8Hz), 2 .33 mo (CH^CH-COO), 1 .2 , 0 . 9 1 , 0 . 8 1 and 0 . 7 
( m e t h y l s ) ] and by comparison wi th the sample (CCCLXIII) obta ined 
from (CGCXXXVI). 
Reaction of 7 - o x o c h o l e 3 t - 5 - e n - 3 6 - y l c h l o r i d e (CCCXLII) wi th 
Mn(III) a c e t a t e i n t h e p resence of p r o p i o n i c a c i d and p r o p i o n i c 
anhydride 
138 
The reaction of 7-oxocholest-5-en-3p-yl chloride (CCCXLII) 
with Mn(III) acetate in propionic acid and propionic anhydride, 
after usual work up and coltimn chromatography, afforded three 
products, m.p. 117°, 230° and m.p. 260°. 
Mn(II I ) a c e t a t e 




Charac te r iza t ion of "the compound. m,p. 117 as T-oxocholesta-
3«5-diene (CCXCYI) 
rO The compound, m.p. 117 analysed for Q2'7^A2^' '^'^ ^^^ 
charac te r ized as 7-oxocholesta-3,5-diene (CCXCVI) ^ on the 
h a s i s of i t s s p e c t r a l p rope r t i e s and by comparison with the 
au then t ic sample of the dienone. 
Charac ter iza t ion of the compound, m.p. 230° as 4B-hydroxy-2'-
meth3y7-Q3COChole8t-5--en-3g~yl ace t i c acid y-lactone (CCCLXIII) 
The compound, m.p. 230*^  was charac ter ized as 4p-hydroxy-
2 ' -methyl-7-oxocholes t -5-en-3p-yl a c e t i c acid y-lactone(CCCLXIII) 
on the h a s i s of t . l . c , i t s spec t r a l p rope r t i e s and by comparison 
with the sample (CCCLXIII) obtained from (CCCXXXVI). 
Charac te r iza t ion of the compound, m.p. 260° as 4B-hydroxy-7-
oxocholest-5-en-3B-yl a c e t i c acid y-lactone (CCCXXXVIII) 
The compound, m.p. 260 was character ized as 4p-hydroxy-
7-oxocholest-5-en-3p-yl ace t i c acid y-lactone (CCCXXXVIII) on 
the ba s i s of m.p , , m.m.p. and by comparison with the previous 
sample (CCCXXXVIII) obtained from (CCCXXXVI) with Mn(III) aceta te 
in ace t ic acid and ace t ic anhydride. The y- lactone moiety in 
t h i s case i s obtained from Mn(III) a c e t a t e . 
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R e a c t i o n of 7~oxochole3ta-3«5-cl iene (CQXOVI) wi th M n ( I I l ) a c e t a t e 
I n t h e p re sence of p r o p i o n i c a c i d and p r o p i o n i c anhydr ide 
The r e a c t i o n of ihe d ienone (CCXOVI)'^^'^ w i th Mn(I I I ) a c e t a t e 
i n p r o p i o n i c a c i d and p r o p i o n i c anhydr ide alTorded a s i n g l e 
compound, m.p, 230° which was c h a r a c t e r i z e d a s 4p-hydroxy--2 ' -
m e t h y l - 7 - o x o c h o l e 3 t - 5 - e n - 3 P - y l a c e t i c a c i d y - l a c t o n e (GCCLXIII) 
on t h e b a s i s of t . l . c , m.p. and m.m.p. wi th t h e sample (GCCLXIII) 
o b t a i n e d from (CCCXXXVI) imder s i m i l a r r e a c t i o n c o n d i t i o n s . 
(CCXCVI) 
°8%7 
M T U I I I ) a c e t a t e 




Prom t h e e x p l o r a t o r y work r e p o r t e d in t h i s c h a p t e r i t becomes 
obvious t h a t Mn(I I I ) a c e t a t e - a c e t i c a c i d / M n ( I I I ) a c e t a t e - p r o p i o n i c 
ac id i s a convenient method f o r the p r e p a r a t i o n of s t e r o i d a l 
Y - l a c t o n e s , though i somer i c a c e t a t e s a re a l s o i n v a r i a b l y o b t a i n e d . 
PART - I I 
RING A AROMATIC STEROIDS 
The s t e r o i d a l e s t r o g e n s a re t h e most impor t an t group of 
14.S hormones ifeich have been known f o r t h e l o n g e s t t ime ^. These 
s u b s t a n c e s were i s o l a t e d in 1 9 3 0 ' s i n v e r y sma l l q u a n t i t i e s 
from t h e u r i n e of pregnant women and pregnan t mares . The 
i m p o r t a n t p h y s i o l o g i c a l p r o p e r t i e s * of t h e s t e r o i d a l 
e s t r o g e n s c r e a t e d a demand f o r r e l a t i v e l y l a r g e q u a n t i t i e s of 
t h e s e hormones. More r e c e n t l y , t h e use of s t e r o i d a l e s t r o g e n s 
ill t h e p r e p a r a t i o n of o r a l c o n t r a c e p t i v e s * and i n t h e 
chemotheraphy of c a n c e r ^ * and c i r c t i l a t o r y d i s e a s e s ' 
ha s i n t e n s i f i e d t h e i n t e r e s t i n deve lop ing methods f o r t h e 
p r e p a r a t i o n of t h e s e hormones on a l a r g e s c a l e . 
A number of pape r s d e a l i n g wi th r i n g A a r o m a t i c s t e r o i d s 
have appeared i n t h e r e c e n t p a s t . One of our e a r l i e r commtini-
55 
c a t i o n s was a l s o concerned with r i n g A a r o m a t i z a t i o n with t h e 
m i g r a t i o n of C^Q-angular methyl group t o C-j^ . 
Th i s c h a p t e r d e a l s wi th t h e s y n t h e s i s of r i n g A a romat i c 
s t e r o i d s from the c h o l e s t a n e s e r i e s . I t d e s c r i b e s t h e r e a c t i o n 
of s e v e r a l s t e r o i d a l bromoketones wi th dimethylformamide i n t h e 
p r e sence of l i t h i u m c h l o r i d e as t h e c a t a l y s t . The e a s i l y 
a c c e s s i b l e bromoketones sub j ec t ed t o t h e above c o n d i t i o n s a re 
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6 -oxo-5a -b romocho le s t an -3p -y l a c e t a t e (CCLXXXVII), i t s 3p -ch lo ro 









Reac t ion of 6-oxo~5a~"bromocholestan-5B--yl a c e t a t e (CCLXXXVII) 
with DM?-LiCl 
6 -0xo-5a -b romocho le3 tan-3p-y l a c e t a t e (CCLXXXVII)-''^^ was 
t r e a t e d with DMF-LiCl imder r e f l u x f o r one hou r . A f t e r u s u a l 
work up and colunm chromatography, i t a f f o r d e d f i v e p r o d u c t s , 
m.p. 110° , 1 2 8 ° , 109° , 127° and 168° . 
AcO 





(CCCII) (CGXGII) (CLXX) (GGCLXVII) 
C h a r a c t e r i z a t i o n of t h e compoundt in»p. 110^ a s 6 - o x o - 1 9 - n o r c h o l e s t 
l , 3 . 5 ( 1 0 ) " t r i e n e (CLIY) 
The compound, m.p . 110*^ was ana lysed f o r CggH^gO and showed 
negat ive B e i l s t e i n t e s t . I t s i , r . spectrum e x h i b i t e d a b s o r p t i o n 
bands a t 1680 (C=C-C=0) and 1590 cm""'- ( C=C , aromat ic)- ' '^^^ . The 
presence of a ca rbonyl group conjuga ted with ca rbon-caroon double 
bond was f u r t h e r r e v e a l e d by i t s u . v . spectrum ( A„„_ 253 nm and 
295 nm). The p resence of an a romat ic r i n g system was suppor ted 
by the n . m . r . spectrum of (CLIV). I t gave a f a i r l y r e s o l v e d 
double doub le t f o r one p r o t o n a t 6 8.0 ( J = 8Hz, o-coupled and 
J = 2Hz, m-coupled C . -H) . The r e l a t i v e downfield s h i f t of C.-H 
i s due t o i t s being p - t o the Cg ca rbonyl g roup . A m u l t i p l e t 
i n t e g r a t i n g f o r t h r e e p r o t o n s appeared a t 6 7 .3 vdiich was 
a t t r i b u t e d t o (C^-H, C2-H and C^-H) and a s i n g l e t f o r t h r e e 
p r o t o n s a t 6 0 . 8 was a s c r i b a b l e to C-i-z-CH,. Other s i g n a l s were 
observed a t 6 1.0 and 0 .96 ( o t h e r m e t h y l s ) . The appearance of 
s i g n a l s i n t h e downfie ld r eg ion (6 8 . 0 - 7 . 3 * i n t e g r a t i n g fo r fou r 
protons) s t r o n g l y supported t h e p r e sence of a romat ized iring A. 
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Thus on the b a s i s of the aoove s p e c t r a l da ta , elemental ana lys i s 
and comparison with au then t ic sample, the compound, m.p. 110° 
was character ized as 6-oxo-19-iiorcholesta-l ,3» 5 (10) - t r i ene 
C«H 8^17 
(CLIV) 
Charac ter iza t ion of t h e compoimd. m.p. 128 as 6-oiocholesta~2,4— 
diene (CCCII) 
The compound, m.p. 128 analysed for CprrH^pO* ^'^ was 
chGLCacterized as 6-oxocholesta-2,4-diene (CCCII) on the ha s i s 
of i t s s p e c t r a l p r o p e r t i e s [ ^ „«^ 3120(C=C-H), 1670(-C=C-C=C-.C=0) 
and 1625 cm (C=C); A ^^ ^^ ^ 316.4 nm; 6 6.6 dd(jQ._jj Qa_jj = 6Hz; 
•^C4-H,C2-H = ^^^^* 5-^^ ^^^^' ^2~S and G^-H), 2.3 mc(2H, C^-H2), 
1.0, 0 ,95 , 0.85 and 0.7 (methyls)] and by comparison with the 
authent ic sample ^ of the dienone. 
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Charac ter iza t ion of t h e compound, m.p. 109° aa 6-oxochole3t-'4-en-
3B~yl ace ta t e (CCXCII) 
The compound, m.p. 109° was character ized as 6-oxocholest-
4-en-3p-yl ace ta te (CCXCII) on t he bas i s of i t s s p e c t r a l da ta 
[ ^ mo^ 1740 (CH^^ COO), 1690 (C=C-C=0), 1630 (C=C), 1230 (ace ta te ) 
and 1040 cm"'^  (C-0); 6 5.91 s (C . -v iny l i c pro ton) , 6 5.2 4 mc 
(IH, C-a-H, a x i a l , Wi = l6Hz), 2.0 s(CH,COO-), 1.0, 0 . 9 1 , 0.81 
and 0.7 (other methyls)] and by comparison with an authent ic 
sample . 
Charac te r iza t ion of t he compound, m.p. 127 as 6-oxo-5tt-cholestan.-
r 
3&-yl acetate (CLXX) 
The compound, m.p. 127° was character ized as 6-oxo-5a-
cholestan-3P-yl ace ta te (CLXX) on the bas i s of i t s spec t r a l 
p r o p e r t i e s [ ^ „^^ 1735(CH.^O), 1710(C=0), 1235 ( ace t a t e ) and 
max, 
1030 cm'-'- (C-0); 6 4.55 br( lH, C^a-H, a x i a l , W^  = l6Hz), 1.96 s 
(3H, CH,COO), 0 .93 , 0 .83 , 0„7 and 0.68 (o ther m e t h y l s ) ] ^ t . l . c . 
143 m.p. and m.m«p. ^. 
The formation of (CLXX) apparent ly i s the r e s u l t of reduct ive 
debromination of (CCLXXXVII) by DMF-LiCl. A s imi la r obseirvation 
was made with respect of the propionate (CCCLXVI). 
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Characterization of the compound« m.p. l68 as 3«6-dioxo-5a-
cholestane (CCCLXVII) 
The compound, m.p. 168 was characterized as 3,6-dioxo-5a-
cholestane (CCCLXVII) on the basis of its spectral properties 
I^'^  max. ^'^•^^ ^^"'^ (C=0); 6 2.3 mc(7H, C2-H2» ^4-22* ^3'^ ^^ 
^7-22^* ^'^* ^*^' ^'^ ^ ^ ^'^^ (methyls)], t.l.c., m.p. and 
m.Bi.p. 154 
Reaction of 6~oxo~5a-bromocholestan-3B-yl c h l o r i d e (CLXXII) 
with DMF~LiCl 
The ke tone (CLXXII )'^^^ on t r e a t m e n t with DMF-LiCl afforded 











Oharacter lza t ion of t h e compotmd, m.p. 110^ as 6-oxo-19-norchole3t3 
l«3 .5 (10)~ t r i ene (CLIV) 
The compound, m.p. 110° was charac ter ized as 6-oxo-19-
n o r c h o l e s t a - l , 3 , 5 ( 1 0 ) - t r i e n e (CLIV)^"^*^^ on the b a s i s of i t s 
spec t r a l p rope r t i e s and d i r e c t comparison with an au then t i c 
sample. 
Charac te r iza t ion of the compound, m.p. 128° as 6-oxochole3ta-2,4-
diene (CCCII) 
The compound, m.p. 128 was charac ter ized as 6-oxocholesta-
2,4-diene (CCCII) on the bas i s of t . l . c , m.p. and m.m.p. 130 
»o Characterization of the compound, m»p. 168 as 3t6-dioxo-3a-
choleatane (CCCLXVII) 
The compound, mop. 168 was characterized as 3»6-dioxo-5a-
cholestane (CCCLXVII) on the basis of its spectral properties 
[ )}jj^g^^ 1710 cm"^ (C=0); n.m.r. 6 2.3 m(7H, C2-H2, 0^-E^, C^-H 
and C,,-H2), 1.2, 0.9, 0.8 and 0.66 (other methyls)], t.l.c, m.p, 
154 and m.m.p. « 
Reaction of 6-oxo-5a-bromocholestan-3B-yl propionate (CCCLXVI) 
with DMF-LiCl 
6-0x0-5a-bromocholestan-3p-yl propionate (CCCLXVI) was 
t r e a t e d with DMF-LiCl under refl\ix for one hour. After usual 
work up and column chromatography i t afforded five products . 












0 (CCCLXIX) (CCCLXVII) 
C h a r a c t e r i z a t i o n of t h e compound. m«p« 110 as S - o x o - l ^ -
n o r c h o l e 3 t a " 1 . 3 . 5 ( 1 0 ) ' ' t r l e n e (CLIV) 
The compound, m .p . 110 was c h a r a c t e r i z e d as 6 -oxo- l9 -
n o r c h o l e s t a - l , 3 , 5 ( l 0 ) - t r i e n e (CLIV) on t h e b a s t s of t . l . c , 
m.p . and m.m.p. ' • 
144 -
C h a r a c t e r i z a t i o n of t h e compound, m.p. 128 as 6 -oxocho le3 t a -2 ,4 -
d i ene (CCCII) 
The compound, m.p . 128° ana lysed c o r r e c t l y f o r CpYH^pO and 
showed n e g a t i v e B e i l s t e i n t e s t . I t was d i a r a c t e r i z e d on the 
b a s i s of i t s s p e c t r a l p r o p e r t i e s and by comparison with t h e 
130 
a u t h e n t i c sample of t h e dienone as 6 -oxocholes ta -2 ,4-^d iene 
(CCCII) . 
C h a r a c t e r i z a t i o n of t h e compound, m .p . 134° as 6 - o x o c h o l e 8 t - 4 - e n -
3B-'yl p r o p i o n a t e (CCCLXYIII) 
The compound, m.p. 134° was c h a r a c t e r i z e d as 6 - o x o c h o l e s t -
4 - e n - 3 p - y l p r o p i o n a t e (CCCLXVIII) on t h e b a s i s of i t s s p e c t r a l 
d a t a [ ^j^gj.^ 1735 (C2H5COO), 1680(C=C-C=0), 1630(C=C) and 1180 cm""^  
( p r o p i o n a t e ) ; 6 5.93 ( C . - v i n y l i c p r o t o n ) , 5.23 mc(lH, C,a-H, a x i a l , 
Wi- = l 6 H z ) , 2 . 3 q(CH,-CH2-C00, J = 7Hz), 1 .23 , 1 . 1 1 , 1 .0 , 0 . 9 1 , 
O08I and 0«7 ( m e t h y l s ) ] and by comparison with a sample of 
(CCCLXVIII) ob ta ined by t h e folLowing p r o c e d u r e . 
(C2H5C0)20 








Character izat ion of t h e compotmd, m .p . 108 a s 6 - 0 x 0 - 5 g - c h o l e a t a n -
3 6 - y l propionate (CCCTLXIX) 
The compound, m.p . 108 was c h a r a c t e r i z e d as 6 -oxo-5a -
c h o l e s t a n - 3 p - y l p r o p i o n a t e (CCCLXIX) on t h e b a s i s of i t s s p e c t r a l 
p r o p e r t i e s [^ „„^ 1730 (CH^CH^COO), 1705(C=0) and 1185 cm"*"'-
(prop ionate ) ; 6 4 . 5 8 mc(lH, G,a-H, a x i a l , W-^  = 18Hz), 2 .3 q(2H, 
CH^-GHgCOO, J = 7Hz), 1 .2 , 1 .08 , 0 . 9 , 0 . 8 3 , 0 .75 and 0 .65(methy l s ) ]^ 
t . l . c . ^ a n d m.p. 
C h a r a c t e r i z a t i o n of t h e compo\md. m .p . 168° as 3«6-d ioxo-5a -
c h o l e s t a n e (CCCLXVII) 
The compo-und, m.p, 168*^ was c h a r a c t e r i z e d a s 3»6-dioxo-5a-
cholestane (CCCIXVII) on t h e b a s i s of i t s s p e c t r a l p r o p e r t i e s , 
m.p. and m.m.p. 154 
The formation of the dione (CCCLXVII) as one of the 
compounds from (CCLXXXVII), (CLXXII) and (CCCLXVI) under the 
reaction conditions does not seem to be obvious. However, the 
conversion of 6-oxocholest-4-en-3p-yl acetate (CCXCII) into the 
dione (CCCLXVII) ooth xonder acidic and basic media are known. 154a 
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C«H 8^ 17 
Br 0 
(CCIXXXVII) R, OAc _ / (CCCLXVII) 
(CLXXII) R, CI 
(CCCLXVI) R, OPr 
ACU 
(CCXCII) 
Applying s i m i l a r r e a s o n i n g one can account f o r t h e fo rmat ion of 
dione (CCCJLXVII) from t h e v a r i o u s s u b s t r a t e s Tinder d i s c u s s i o n . 











H"*" from so lven t 
(CCCLXVII) 
PART - IIIA 
AZA3TBR0IDS 
The Beckmann rearrangement and the Schmidt r eac t ion of 
s t e r o i d a l ketoximesand ketones , r e spec t i ve ly , are the two most 
f requent ly employed methods f o r the i n s e r t i o n of n i t rogen atom 
in to the s t e r o i d a l frame work. 
Previoxis work from our l aoo ra to ry had desciribed the 
Beckmann rearrangement and the Schmidt r eac t ion of severa l 
s t e r o i d a l ketoximes and ke tones . The motivation being the 
prepara t ion of azas te ro ids of probable b io log ica l p o t e n t i a l . 
The woric in the s t e ro id f i e l d was mainly concerned with the 
cholestane s e r i e s and as a consequence a l a i ^ e number of the then 
unknown azas te ro ids were synthesized. 
As an extension of t h e above work i t was thoxaght expedient 
to extend i nves t i ga t i ons in another s e r i e s of s t e r o i d a l frame 
work, namely the stigmastane s e r i e s . Included in the present 
work are 5p-propionates in the cholestane s e r i e s . For t h i s 
purpose 7-0X0stigmast-5-ene (CCCLXX) and i t s 3p-chloro(GCCLXXIII) 
ansiLogue, 7-oxocholest-5-en-5P-yl propionate (CCGLXV), 6-oxo-5a-
choles tan-3p-yl propionate (CGGLXIX) and 6-oxocholest-4-en-3P-yl 
propionate (GCCLXVIII) were subjected to the Schmidt r eac t ion 
- 149 -
and the p r o d u c t s o b t a i n e d were c h a r a c t e r i z e d on t h e b a s i s of 
t h e i r s p e c t r a l and chemical p r o p e r t i e s . 
^10^21 
*(CCCLXX) R, H 






Schmidt r e a c t i o n of 7 -oxos t ig ina3 t -5 -ene (CCCLXX) ; 7 - 0 x o - 7 a - a z a -
B-homo3tigmast"5-ene (CCCLXXI) 
157 
7 -Oxos t igmas t -5 -ene (CCCLXX) on t r e a t m e n t with 
sodium az ide and s u l p h u r i c ac id a f forded a s i n g l e compound, 
m.p. 238° which was c h a r a c t e r i z e d on the b a s i s of i t s e l emen ta l 
^ I n c o l l a b o r a t i o n wi th I . A . A n s a r i . 
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a n a l y s i s and s p e c t r a l evidence a s T-oxo-Va-aza-B-homostigmast-
5-ene (CCCLXXI) " . The compoxind, niop. 238° ana lysed f o r 
CPQH.QNO. ' The e l e m e n t a l composi t ion s u g g e s t s t h a t l a c t a m may 






° 2^ (CCCLXXI) 
(CCCLXXII) 
The i . r . spec t rum of t h e compound, m.p, 238 gave bands 
a t 3430 b r , 1650 s and I610 w cm - 1 The broad band a t 3430 cm - 1 
was due t o the N-H s t r e t c h i n g f requency of t h e l a c t a m moie ty . 
The s t r o n g band a t 1650 cm" was c h a r a c t e r i s t i c f o r an a , p -
tmsa t i i r a t ed l a c t a m group vdiich was f u r t h e r suppor ted by i t s 
u . v . spectrum which gave an a b s o r p t i o n maxima a t 220 nm. These 
o b s e r v a t i o n s exc luded t h e p o s s i b i l i t y of t h e format ion of l a c t am 
(CCCLXXII) having no a , p - u n 3 a t u r a t e d moie ty . The band a t 
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1610 can" was assigned to the carbon-carbon double bond. 
The n .m.r . spectrum of the compound showed a broadened 
s i n g l e t a t 6 7.2 integirat ing for one proton which was assigned 
to -N-H proton. The s ignal a t 6 7.2 disappeared on DpO shake. 
The Cg-vinylic proton s ignal was observed at 6 5.7 as a s i n g l e t . 
A broad m\i l t ip le t centred at 6 3.2 in teg ra t ing for one proton 
was assigned to Cgp-H proton . Other s i gna l s were observed a t 
6 1.2, 0 .9 , 0.86 and 0.6 (methyls) . 
Schmidt r eac t ion of 7-oxo8tigmast-5-en"3B-yl chlor ide (CCCLXXIII); 
7-03:o-7a-aza-B-homostigmast'-5--en-3B~yl chlor ide (CCCXV) 
157 
The ketone (CCCLXXIII) on t reatment with sodium 
azide and sulphur ic acid afforded a compound, m.p. 168 which 
was charac ter ized on the bas i s of i t s elemental ana lys i s and 
spec t r a l evidence as 7-oxo-7a-aza-B-homostJ[gmast-5-en-3p-ryl 
chlor ide (CCCXV)^ . The compound, m.p. 168° analysed fo r 
CpgHagNOCl (pos i t i ve B e i l s t e i n t e s t ) and gave molecular ion 
peak at m/z 461/463 ( 3 : 1 ) . Thus showing the presence of chlorine 
I t s i . r . spectrum showed bands at 3120 br(N-H), I66O s(CONH), 
1610 w(C=C) and 750 cm (C-Cl) . The n.m.r . sT)ectrum of the 
compound showed a broad s ignal at 6 7.2 ascr ibab le to CONH. 
The s igna l a t 6 7.2 disappeared on the add i t i on of D2O. A 
s ing l e t centred a t 6 5.7 was assigned to C^-vinylic proton. 
A mxatiplet for G,a-H ( ax i a l ) appeared at 6 3.8 (Wi = 18Hz). 
Another mti l t inlet for 1 proton was observed at 6 3.2 fo r 
CQP-H proton . Other s ignals were obtained at 6 1.24, 0 .98 , 








Sohmidt r e a c t i o n of 7 -oxocho le8 t -5~en-3B-y l p r o p i o n a t e (CCCLXV); 
7-0xo-'7a-aza-B--homochole3t~5"en-3B-Ql (COLXXII) 
7 - 0 x 0 c h o l e s t - 5 - e n - 5 p - y l p r o p i o n a t e (CCCLXV) under s i m i l a r 









The o i l y compound analysed for C2'J^A^^^2' "^^^ elemental 
composition siJggests that the desired lactam has undergone 
hydrolysis r e s u l t i n g with the formation of the product with 
one of t he two poss ib le s t r u c t u r e s (CCLXXII) and (CCCLXXIV). 
^8%7 
^ 8 % 7 
(CGLXXII) (CCGLXXIV) 
The i . r . spectrxim of t h e compound gave bands a t 3240 b r 
1665 s and 1610 w cm" . The broad band a t 3240 cm" may be 
assigned t o NH as wel l as OH s t r e t c h i n g f requency . The bands 
a t 166 5 and 1610 cm""^  were a t t r i b u t e d to (CO-N-H) and (C=C), 
r e s p e c t i v e l y . The n . m . r . spectrum of t h e compound showed a 
broad s i g n a l a t 6 7 . 1 i n t e g r a t i n g f o r one p r o t o n a s c r i b a b l e 
to N-H p ro ton of t h e lac tam (CCLXXII). The s i g n a l d i sappea red 
a f t e r D2O shake. A s i n g l e t appeared a t 6 5.7 f o r one p ro ton 
which was a t t r i b u t e d t o C g - v i n y l i c p r o t o n . Another m u l t i p l e t 
centred at 6 3 .3 i n t e g r a t i n g f o r two p ro tons was ass igned t o 
C,a-H, a x i a l and GgP-H. Other s i g n a l s were observed a t 6 1 .2 , 
0 . 9 , 0 . 8 1 and 0 . 6 8 ( m e t h y l s ) . On t h e b a s i s of t h e fo rego ing 
d i s c u s s i o n t h e compound may be c h a r a c t e r i z e d a s 7 - o x o - 7 a - a z a -
B-homocho les t -5 -en -3p-o l (CCLXXII)-'-^'^. 
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Schmidt r e a c t i o n of 6-o:go-5g~cholestan-3B--yl propionate(CCCLXIX): 
7-Oxo-6-aza-B~homo~5a-chol&3tan"3p-ol (CCCLXXV) 
The ketone (CCCLXIX) on treatment with sodium azide and 
sxilphuric acid afforded a compound, m.p. 276° which was 
charac ter ized on the b a s i s of i t s elemental ana lys i s and 
s p e c t r a l evidence . The compound, m.p. 276° analysed for 
Cpr^ H^ r^ NOp and showed bands in i t s i . r . spectrum at 3320 br , 
3240 br and 1660 s cm . The broad bands a t 3320 and 3240 cm 
may be due to -OH and -NH s t r e t ch ing frequencies and a t 1660 cm" 
can be asciribed to CONH s t r e t c h i n g . I t s n.m. r . spectrum exhibi ted 
a broadened s ignal for one proton at 6 3.4 (W^ = l6Hz) which can 
be a t t r i b u t e d t o C,a-H, a x i a l proton ( A / B ring junct ion t r a n s ) . 
The Ce-axial proton appeaired at 6 2.91 as a mu l t i p l e t . The 
s ignal for CONH was observed at 6 5.83 as a doublet (J = 5Hz) 
which disappeared on DpO shake. The C, -proton appeared a t 
6 2.26 (J = 5Hz) a s a doublet. The remaining s igna ls were 
obtained at 6 1 . 1 , 0 .9 , 0 .8 and 0.66 (methyls) . Thus in the 
l i g h t of the above observat ions the compound, m.p. 276 may be 
158a,158b 
iden t i f i ed as 7-oxo-6-aza-B-homo-5a-cholestan-3p-ol (CCCLXXV) 
Chemical support in favour of t h i s s t ruc tu re (CCCLXXV) was 
obtained by i t s conversion to the propionoxy derivatlve(CCCLXXVI) 
with propionic anhydride and pyr id ine . 
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P y r i d i n e 
H ^ "0 
(CCCLXXV) 
(CCCLXXVI) 
Reaction of 7 - -oxo-6-aza-B-homo-5a-choles tan~38-ol (CCCLXXV) 
v i t h propionic anhydr ide and p y r i d i n e 
The l ac t am (CCCLXXV) on t r e a t m e n t wi th p r o p i o n i c anhydride 
and p y r i d i n e a f forded a s i n g l e compound, m.p. 201° . 
(C2H3C0)p0 




Charac te r iza t ion of the compound, m.p. 201 as T-oxo-S-aza-
B-homo-5tt-chole8tan-3B"yl propionate (CCCLXXYI) 
The compound, m.p. 201 analysed for '^•^n^Sl^^^' ^^^ 
i . r . spectrum showed peaks at 3350 br(N-H), 1725 s(CH,-CH2G00-), 
1660 s(CONH) and 1210 s cm" (C-0) . The elemental composition 
and i . r . data hold good for the s t ruc tu re (CCCLXXVI). The 
n.m.r . spectanim of the compound showed a broad signal at 6 5.68 
exchangeable with deuterium. This signal can be assigned t o 
CONH. A broad s igna l a sc r ibab le to C_a-H, ax i a l appeared at 
6 4.6 with half band-width of 18Hz. The nature of t h e s ignal 
as a broad mul t ip le t with ha l f band-width of 18Hz suggests tha t 
the A/B ring junct ion of the product was t r a n s . The C^^-protons 
and methylene protons (CH -^CHpCOO) of propionate group appeared 
at 6 2.3 as a mvil t iplet . Other s igna ls were observed at 6 1.21, 
1.08, 0 .86, 0 .81 , 0.78.and 0.63 (methyls) . In the l i g h t of the 
above d iscuss ion the compound, m.p. 201° can be charac ter ized 
as 7-oxo-6-aza-B-homo-5a-cholestan-3p-yl propionate (CCCLXXVI). 
Schmidt reac t ion of 6-oxocholest-4-en-3B-yl propionate(CCCLXYIII); 
6-0xo-7-aza-B-homochole3t-4-en-36-ol (CCCLXXVIII) 
6-Oxocholest-4-en-3p-yl propionate (CCCLXVIII) on treatment 
with sodivim azide and sulphuric acid afforded a compound, m.p. 
286 which was charac ter ized as 6-oxo-7-aza-B-homocholest-4-en-
3p-ol (CCCLXXVIII) on the bas i s of elemental analys is and s p e c t r a l 
va lues . The compo\ind, m.p. 286° analysed for CpyH.cNOp. I'*'^  i . r . 
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spectrum exhibi ted bands a t 3440br(-0H), 3300br(-NH), 1660s(C0NH) 
and 1620 cm" (C=C). The elemental composition and i . r . values 
may a lso hold good for i t s a l t e r n a t e s t ruc tu re (CGCLXXVII) as 
wel l . However, a c l ea r d i s t i n c t i o n between the two s t r uc tu r e s 
(CCCLXXyil) and (CCGLXXVIII) can be made on the bas i s of n .m.r . 
r e s u l t s . A broad s ignal i n t eg ra t ing for two protons was obtained 
a t 6 7.46. After DpO shake t h i s s ignal was modified and i n t e -
grated for one proton which could be a t t r i b u t e d to G.-vinyl ic 
proton; the other proton coiild be a t t r i b u t e d to CONH. This 
downfield sh i f t of C . -v iny l ic proton could be due to i t s being 
P to the carbonyl group as in (GGCLXXVIII). The G,a-H (ax ia l ) 
proton was observed as a mul t ip le t a t 6 3.56 (W^ = l6Hz). A 
broad s ignal i n t eg ra t ing for two protons appeared at 6 3 .2 . This 
s ignal was a t t r i b u t e d to G,, -p ro tons . Other s igna l s were obtained 
at 6 0 .9 , 0.81 and 0,66 (methyls) . 




PART - I I I B 
STEROIDAL TETRAZOLES 
In r e c e n t y e a r s much a t t e n t i o n has been pa id towards the 
fo rmat ion of s t e r o i d a l t e t r a z o l e s because of the s i g n i f i c a n t 
b i o l o g i c a l p r o p e r t i e s a s s o c i a t e d with a number of them and t h e i r 
use a s p o t e n t i a l d r u g s . As a r e s u l t of t h i s , s e v e r a l pape r s 
d e s c r i b i n g t h e s y n t h e s i s of t e t r a z o l e s from v a r i o u s s t e r o i d a l 
k e t o n e s have appeared from our l a b o r a t o r y . 
The p r e s e n t work d e s c r i b e s t h e r e a c t i o n of some e a s i l y 
a c c e s s i b l e s t e r o i d a l ke tones in the c h o l e s t a n e s e r i e s , such as 
7 - o x o c h o l e s t - 5 - e n - 5 p - y l p r o p i o n a t e (CCCLXV), 6 - o x o - 5 a - c h o l e s t a n -
5p-yl p r o p i o n a t e (CCGLXIX), 6 -oxo-5a -b romocho les t an -3p-y l 
p r o p i o n a t e (CCCLXVI) and 6 - o x o c h o l e s t - 4 - e n - 3 p - y l p r o p i o n a t e 
(CCCLXYIII) with an exces s of h y d r a z o i c a c i d i n boron t r i f l u o r i d e 





(CCCLXIX) X, H 
(CCCLXVI) X, Br 
^ 8 % 7 
(CCCLXVIII) 
Reaction of 7-oxocholest-3-en~3B-.Yl propionate (CCGLXV) with an 
excess of hydrazoic acid 
Reaction of 7-oxocholest-5-en-3p-yl propionate (CCCLXV) 
with an excess of hydrazoic acid prepared according to literature 
T C O 
procedure '^^j subsequent work up and column chromatography, over 











Charac te r iza t ion of the compound, m.p. 142 as Ta-aza-B-homo-
cholest-5-eno r7a.7-d1tetrazol-3B-.vl propionate (CCCLXXIX) 
The compoiind, m.p. 142*^  analysed for ^•:5o^4.8^4^2* ^^^ 
i . r . spectrum exhibi ted hands at 1720s (CH^-H^C-Qi^O-), l660w(C=C), 
1510w, 1460W and 1380w cm~-'-(C=N, N=N) and 1190s cm"''- (C-O). On 
the b a s i s of elemental ana lys i s and i t s i . r . values , two isomeric 
s t r u c t u r e s (CCCLXXIX) and (CCCLXXXI) can be written for the compound 
m.p. 142 . A choice between the isomers was made poss ible with 
the help of i t s n .m.r . spectrum. The n .m.r . spectrum of the 
compound, m.p. 142°, showed a s ing le t i n t eg ra t ing for one proton 
at 6 6.48 ascr ibable to Cg-vinylic proton. The downfield sh i f t 
of t h i s s ignal corresponding to 5-en-7-one i s due to the presence 
of e l ec t ron withdrawing t e t r a z o l e system. A broadened s ignal 
integrating for one proton observed at 6 4 .7 , with hal f band-
width of l6Hz, can be a t t r i b u t e d to C,a-H ( a x i a l ) . A broad s ignal 
integrating for one proton was observed at 6 4.16. On the bas i s 
of the work of DiMaio and Permutti"^ , t h i s s ignal can be assigned 
to CgP-H of the t e t r a z o l e having 7a-aza s t r uc tu r e (CCCLXXIX). In 
the alternate s t r u c t u r e (CCCLXXXI) CgP-H would have appeared a t 
about'6 3 .0 -3 .5 . The absence of t h i s s ignal in n .m.r . spectrum 
discarded the p o s s i b i l i t y of the isomeric s t ruc tu re (CCCLXXXI). 
A s ignal i n t eg ra t ing fo r two protons was observed a t 6 2.2 as a 
quar te t (J = 7Hz), which could be a t t r i b u t e d to methylene protons 
of the propionate group (CH,-H2C-C00-). Methyl s igna l s were 
observed at 6 1.3, 1.18, 1 .1 , 0.93 and 0 .83 . Thus on the bas i s 
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of t h e above d i s c u s s i o n the comT)oijnd, m.p. 142 was c h a r a c t e r i z e d 








C h a r a c t e r i z a t i o n of t h e compound, m.p. 144 as Ta-aza-B-homo-
c h o l e s t - 5 - e n o r 7 a . 7 - d 1 t e t r a z o l - 3 B - o l (CCCLXXX) 
The compound, m.p. 144° ana lysed f o r 027^4iN.O (m.m.p. 
with(CCCLXXIX )gave d e p r e s s i o n ) . I t s i . r . spectrum showed bands 
a t 3380br ( -0H) , 1665w (G=C), 1510, 1460 and 1380 cm~-'-(C=N,N=N). 
The n.ffl.r. spectrum of t h e compound, m.p. 144 showed a s i n g l e t 
i n t e g r a t i n g f o r one p ro ton a t 6 6.6 a s c r i b a b l e t o C g - v i n y l i c 
p ro ton a s i n t h e s t r u c t u r e (CCCLXXX). A broad s i g n a l i n t e g r a t i n g 
f o r one p ro ton was observed a t 6 4 . 3 which could be a t t r i b u t e d 
t o CgP-H. Another broad s i g n a l i n t e g r a t i n g f o r one p ro ton 
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observed at 5 3.13 with half band-width of 16Hz, could be 
assigned to C,a-H (axial). Other signals were observed at 
6 1.3, 0.93 and 0.86 (methyls). Thus on the basis of auove 
spectral data and elemental analysis, the compound, m.p.l44° was 
characterized as 7a-aza-B-homocholest-5-eno[7a,7-d]tetrazol-
3P-01 (CCCLXXX)-'-^ -^ . The relationship between (CCCLXXX) and 
(CCCLXXIX) was estaolished by converting the former into the 
latter by propionic anhydride-pyridine. 
Reaction of 6-oxo-5a-cholestan-38-yl propionate (CGGLXIX) with 
an excess of hydrazoic acid. 
6-0x0-5a-cholestan-3p-yl propionate (CCCIXIX) was treated 
with an excess of hydrazoic acid solution in the presence of 
boron trifluoride as the catalyst and the reaction mixture was 
allowed to stand at room temperature for three days. Usual 








Characterization of the compound, m,p, 161° as 6-aza--B-homo-5g-
cholestanor6.7-'d1tetrazol-3B"yl propionate (CGCLXXXII) 
The compoTind, m.p. 161^ analysed for '^•^QHCQN.OP. The i.r. 
spectrum of the compound exhibited bands at 1730s, 1530w, 1460w, 
1380w and 1180s cm"" . The strong band at 1730 cm" was attributed 
to (CH-r-HgC-COO-). The weak band at 1530 cm was attributed to 
C=N stretching and bands at 1460, 1380 cm~ were assigned to 
N=N stretching as reported earlier. A strong band at 1180 cm~ 
was assigned to the C-0 stretching frequency of propionate 
function. On the basis of elemental analysis and i.r. values 
two isomeric structures (CGCLXXXII) and (CCCLXXXIII) can be 
written for the compound, m.p. 161*^ . A choice between (CGCLXXXII) 
and its isomer (CCCLXXXIII) was made with the help of its n.m.r. 
spectrum which showed a one proton distorted double doublet at 
6 4.4 (J = 10 and 4Hz). On the basis of the work of DiMaio and 
Permutti , this signal can be assigned to C^a-H, axial proton 
of the tetrazole having 6-aza structure (CGCLXXXII). In the 
alternate structure (CCCLXXXIII) two protons('c^Wovild have 
appeared at about this value. The appearance of C^-axial 
proton as a double doublet can be explained by considering that 
C^-axial hydrogen interacts with C.-axial (p) hydrogen to give 
a doublet with J value of lOHz and with C.-equatorial (a) 
hydrogen to give another doublet with J value of 4Hz. A broad 
signal centred at 6 4.83 integrating for one proton with W-^ =l6Hz 
was assigned to C,a-H. The C-^ ^ protons were expected to appear 
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together arotind 6 3 .0 . However, an unequal doublet for one 
proton was observed a t 6 3 .45. The coupling constant (l5Hz) 
suggested the dominance of geminal over v i c i n a l coupling 
Possibly , the 6:7 fused t e t r a z o l e ring a f f ec t s the geometry of 
r ing B to such an extent t ha t the d ihedra l angle between GgP-H 
and one of the C„ protons approaches ^^90 which may s a t i s f a c t o r i l y 
I a 
account for the dominance of geminal coupling over vicinal 
coupling and hence one of the 0,^  protons which was deshielded 
would appear as doublet. It is reasonable to believe that 
geometrical disposition of ring B might have allowed the other 
Cr, proton to remain unaffected by the magnetic field of tetrazole 
ring whose signal merged with the methylene envelop. This 
contention was also strengthened by the fact that the upfield 
part of the doublet was taller indicating thereby that it is 
being coupled with a proton resonating at a higher field. Another 
striking feature of this spectrum is the unjsual diamagnetic shift 
of the signal for C^,-methyl protons (6 0.55). A double bond at 
131 C, in the steroid frame work is reported to cause shielding 
of C,,-methyl protons. Similarly the 6:7 fused tetrazole with 
its spp hybridized C„, may force the C,,-methyl to see more of 
the molecule, hence the notable diamagnetic shift is observed. 
Other signals were observed at 6 2.4 quartet (J^7Hz) (CH^-CHjCOO), 
6 1.28, 1.15, 0.9, 0.83 and 0.63 (other methyls). On the basis 
of the aoove discussion the compound, m.D. I6l may be identified 








Reaction of 6 -oxo~5a-bromochole3tan-30-yl p r o p i o n a t e (GCGLX7I) 
with an e x c e s s of hyd razo i c ac id 
6 -Oxo-5a-bromocholes tan-3p-y l p rop iona t e (CCCLXVI) was 
treated with an excess of hyd razo i c ac id s o l u t i o n i n t h e p resence 
of boron t r i f l u o r i d e as a c a t a l y s t and the r e a c t i o n mixture was 
al lowed t o s t and a t room t e m p e r a t u r e f o r 15 days . The usua l 
work up and column chromatography of t h e r e a c t i o n mixture 










C h a r a o t e r i z a t i o n of t h e compound, m.p. 180° as 6-aza--B-homo-
5 t t -b romocho le3 t ano r6 ,7 -d1 t e t r azo l -36~y l p r o p i o n a t e (GGGLXXXIV) 
The compound, m.p. 180° ana lysed f o r C,QH.QN.02Br and 
showed p o s i t i v e B e i l s t e i n t e s t . The i . r . spectrum of t h e 
compo\md showed bands a t 1735s ( p r o p i o n a t e ca rhony l f r e q u e n c y ) , 
1530w (C=N), 1445 and 1380w cm""'- (N=N). C-0 S t r e t c h i n g 
f requency f o r p r o p i o n a t e group was observed a t 1190s cm' . The 
e l emen ta l a n a l y s i s and i . r ^ v a l u e s may hold good f o r (GGGLXXXIV) 
and i t s i somer 7-aza t e t r a z o l e (CGGLXXXVI). However, a c l e a r 
d i s t i n c t i o n between(CCCLXXXI7) and (CGGLXXXVI) was made on t h e 
b a s i s of n . m . r . spect rum. The n . m . r spectrum of the compound, 
m.p. 180° i s i n t e r e s t i n g on s e v e r a l c o u n t s , and gave a broad 
band a t 6 5.33 (W-J- = l6Hz) f o r one pro ton which was a s s igned t o 
C,a-H ( A / B r i n g j u n c t i o n t r a n s ) . This s i g n a l i s r e l a t i v e l y 
downfield and cotild be due t o t h e i n f l u e n c e of Cc-a-bromo g roup . 
A comparison of the n . m . r , s p e c t r a of (GGCLXVI) and i t s Gj-a-H 
analogue (CCCLXIX) s u p p o r t s t h i s remark. 3(3-Ester wi th r i ng 
j u n c t i o n A/B c i s g i v e t h e s i g n a l fo r C,a-H pro ton a t about 
6 5.0 but t h e h a l f band-width i s of t h e o r d e r of - - lOHz. I f 
t h e bromine atom has such a s i g n i f i c a n t i n f l u e n c e a t G,a-H, i t 
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is also likely that such an influence can be seen with respect 
to Cr, -protons. This indeed seems to be the case. A comparison (a 
of n.m.r. spectra of (CCCLXXXII) and (CCCLXXXIV) is very 
reveaJ-ing. In the former only one of the C, -protons is 
discernible as an unequal doublet at 6 3.45 (J = 15Hz) 
whereas the other Cr, -proton signal was merged with methylene 
(a 
envelop. In the bromo tetrazole (CCCLXXXIV) both the C,,g^ -protons 
can be seen as multiplet where two unequal doublets at 6 5»5 and 
3.15 for one proton each can be easily seen with approximate 
J value of 15Hz. The chemical shift of C, -protons supports 
this structure (CCCLXXXIV) rather than (CCCLXXXVI) in which case 
the signal would have appeared at about 6 4.5. Other signals 
were observed at 6 2.4 q (CH,CH2C00, J = 7Hz), 1.3, 1.16, 0.91, 
0.83, 0.78 and 0,66 (methyls). Thus on the basis of elemental 
analysis and spectral values the compound, m.p. 180° was charac-








O h a x a c t e r l z a t i o n of t h e compound. m.p» 1^2 as S-oxo-^a-bromo-
c h o l e 3 t a n - 3 B - o l (CCCLXXXV) 
A compound, m.p. 152*^ ana lysed f o r Cp,,H.c02Br ( p o s i t i v e 
B e i l s t e i n t e s t ) . The i . r . spectrum of the compound e x h i b i t e d 
bands a t 3350br (-0H) and 1710s cm""'- (C=0) . A band a t 590w cm""'-
was a s s i g n e d t o C-Br. The n . m . r . spectrum of the compound 
showed a broad s i g n a l i n t e g r a t i n g f o r one p ro ton a t 6 4 .25 with 
h a l f band-width of 18Hz a s c r i b a b l e t o G^a-H ( a x i a l ) p ro ton 
showing t h e r i ng j -unct ion A / B t o be t r a n s . The downfield s h i f t 
of t h i s p r o t o n was due to the p resence of bromine a t G^. Other 
s i g n a l s were observed a t 6 1 .2 , 0 . 9 , 0 . 8 . a n d 0 .65 ( m e t h y l s ) . 
On the b a s i s of fo rego ing d i s c u s s i o n t h e compovind, m.p. 152 
may be c h a r a c t e r i z e d as 6 -oxo-5a -b romocho les t an -3p-o l (CCCLXXXV) 
(CCCLXXXV) 
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Reaction of 6-oxocholest-4-en-33-yl propionate (CCCLXVIII) 
with an excess of hydrazoic acid 
6-0xochole3t-4-en-3p-yl propionate (CCCLXVIII) was 
treated with hydrazoic acid in the presence of boron trifluorlde 
as a catalyst in the usual way. Work up of the reaction mixture 
and,column chromatography, over silica gel provided two compoxmds, 











^ 8 % 7 
(CCCXC) 
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Characterization of the compound, m.p. 100° as 4.6~dloxo-3a-
cholestan-33--yl propionate (CCCLXXXVII). viz. 6-oxo-4-h.ydroxy-
chole3t-4-en~3B-yl propionate (GGCLXXXVIII) and 4-oxo-6~hydroxy-
cholest-5"en-30-yl propionate (CCCLXXXIX) 
The compound, m.p. lOO'* analysed for C^QH.QO. which 
indicatedthe absence of nitrogen aad addition of one oxygen 
atom to the parent compound. The i.r, spectrum of the compound, 
m.p, 100 showed a strong band at 1745 cm" ascribable to 
propionate carbonyl (CH^-CH-^-COO) frequency. An intense broad 
band in the region 1650-1550 cm meant that chelated p-diketone 
system was present in this compovmd. Its n.m.r. spectrum 
displayed a triplet like signal at 6 5.25 integrating for one 
proton which can be assigned to C-ot-H. This proton is shifted 
downfield relative to compounds devoid of any functionality at 
C> where it generally appeals-bet ween 6 4-to 5. This paramagnetic 
shift is attributed to the nearby presence of enolic p-diketone 
function. A signal for two protons was observed at 6 2.3(quartet) 
(J = 7Hz) which was assigned to methylene protons of propionate 
(CH^-CHp-COO-) group. Other signals were observed at 6 1.18, 
1.1, 0.9, 0.8 and 0.66 (methyls). On the basis of its spectral 
properties and by precedence ' , the compound, m.p. 100 is 
assumed to be an equilibrium mixture of the tautomeric forms of 
4,6-.dioxo-5a-cholestan-3|3-yl propionate (CCCLXXXVII), viz. 
6-oxo-4-hydroxycholest-4-en-3p-yl propionate (CGCLXXXVIII) and 
4-oxo-6-hydroxycholest-5-en-3P-yl propionate (CCCLXXXIX). 
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Characterization of the compound, m.p. 152 as 4a-oxo-4-aza-
A-homo-6-h.ydroxycholest-5-en-33-yl propionate (CCCXC) 
The compoiind, m.p. 152° analysed for C^QH.QNO.. The 
i.r. spectrum of the compound exhibited bands at 34 50 and 
3260br cm" characteristic of CONH stretching. The propionate 
carbonyl frequency was observed at 1755s cm~ , whereas other 
peaks in this region were observed at 1690 and 1610 cm" . These 
two peaks can be accounted for by assuming the presence of the 
moiety -NH-C-C=C- as in (CCCXC) and (CCCXCI). A distinction 
6 H6 
between the two structures was made on the basis of n.m.r. 
spectrum which did not show the signal corresponding to a 
methylene group adjacent to -NH- in the region 6 3.0-3.5 which 
could have been the case in structure (CCCXCI) . A broad 
peak centred at 6 5.33 integrating for one proton can be 
ascribed to C,a-H in (CCCXC) which appears as a multiplet 
because of the adjacent CHp and NH. In the compound (CCCLXXXIX), 
C,a-H appears as a triplet because of its splitting by adjacent 
methylene protons only. However, in (CCCXC) not only its 
mxiltiplicity is increased because of the NH grouping introduced 
but also it is shifted downfield compared to (CCCLXXXIX) because 
of the deshielding caused by nitrogen. A broad signal at 6 7.4 
was ascribable to -CONH (exchangeable with DpO). A signal 
integrating for two protons was observed at 6 2.4(quartet) 
(J = 7Hz) which was assigned to methylene protons of propionate 
(CH^-CHp-COO-) group. Other signals were observed at 61.26, 1.2, 
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0.9, 0,81 and 0.7 (methyls). On the basis of these spectral 
properties and by precedence * , the compound, m.p.l52 
was formtilated as 4a-oxo-4-aza-A-homo-6-hydroxycholest-5-en-
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PART - IV 
MASS SPECTRAL STUDIES ON STEROIDAL Y-LACTONES AND RELATED COMPOUITDS 
In t h e p r e v i o u s c h a p t e r p r e p a r a t i o n of s e v e r a l y - l&ctones and 
r e l a t e d compounds i n t h e c h o l e s t a n e s e r i e s by t h e i n t e r a c t i o n of 
s t e r o i d a l o l e f i n s and Mn(I I I ) a c e t a t e in a c e t i c a c i d / p r o p i o n i c 
a c i d has been d e s c r i b e d . The p r e s e n t chap t e r d e a l s wi th t h e 
examinat ion of t h e mass s p e c t r a of some of t h e y - l a c t o n e s and 
r e l a t e d compounds. The y - l a c t o n e s s t u d i e d a re 4p -hydroxy-7 -
o x o c h o l e s t - 5 - e n - 3 p - y l a c e t i c ac id y - l a c t o n e (CCCXXXVIII), 4p-
h y d r o x y - 2 ' - m e t h y l - 7 - o x o c h o l e s t - 5 - e n - 3 p - y l a c e t i c a c i d y - l a c t o n e 
(CCCLXIII), 3 p - a c e t o x y - 5 p - h y d r o x y c h o l e s t a n - 6 a - y l a c e t i c ac id 
Y- lac tone (CCCXXVIII), 4 p - h y d r o x y - 6 - n i t r o c h o l e s t - 5 - e n - 3 p - y l a c e t i c 
a c i d Y- lac tone (CCCLVI), 4 p - h y d r o x y - 6 a - a c e t o x y - 6 p - n i t r o - 5 a - c h o l e s t a n -
3p -y l a c e t i c a c i d y - l a c t o n e (CCCLV), 3 p - c h l o r o - 6 - n i t r o - 7 a - h y d r c x y -
c h o l e s t - 5 - e n - 8 a - y l a c e t i c ac id y - l a c t o n e (CGCLIII) and 3p -ace toxy -
6 - n i t r o - 8 a - h y d r o x y c h o l e s t - 5 - e n - 7 a - y l a c e t i c a c i d y - l a c t o n e (CCCL). 
The n o n - l a c t o n i c p r o d u c t s s t u d i e d a re 6 - n i t r o c h o l e s t - 5 - e n - 7 a - y l 
a c e t a t e (CCCXLVI), 3 p - c h l o r o - 6 - n i t r o c h o l e s t - 5 - e n - 7 a - y l a c e t a t e 
(CCCLII-a) and 6 - n i t r o c h o l e s t - 5 - e n - 3 p ,7( i-yl d i a c e t a t e (CCCXLIX). 
The sugges ted f r agmen ta t i on pathways g e t suppor t from t h e 
compos i t ions of t h e impor tan t i ons and i n some c a s e s by a p p r o p r i a t e 
m e t a a t a b l e p eaks . However, i n t h e aosence of t h e mass s p e c t r a of 
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appropriate deuterated analogues the suggested mechanisms of 
fragmentation remain tentative. 
98H17 
(CCCXXXVIII) R, H 
(CCCLXIII) R, CH^ 
AoO 
(CCCXXVIII) 
(CCGLVI) (CCGLV) (CCCLIII) 
AcO OAc OAc 




The Y - l a c t o n e s (CCCXXXVIII) and (CCCLXIII) a re b e s t cons idered 
a s d e r i v a t i v e s of t h e d i enone , c h o l e s t a - 3 , 5 - d i e n - 7 - o n e (CCXCVI) and 
t h e r e f o r e , i t was cons ide red convenient to f i r s t have a look a t 
164-166 
the mass spectrum of t h e l a t t e r f o r t h e purpose of comparison 
The mass spectrum of t h e dienone (CCXCVI) ( F i g . 1) gave 
prominent ion peaks a t m/z 382(Mt;, C2YH42O), 367(M-CH^), 269 
(M-CQH-LY s i d e c h a i n ) , 242, 241 , 228, 227, 187, 174, I 6 I , 159, 
134 and lower mass peaks . The compos i t ions of t h e s e ions and 
t h e i r mode of format ion a r e recorded i n t h e Scheme-7 and 8. 
Scheme - 7 



















































m/z 174(C^2%40) ^^ ^/^ 159(C^TLH^^O) 
CgH-L^  










In addition to these prominent ion peaks a couple of mid-
mass peaks, though weak in intensity, have also been considered 
Their geneses can be shown according to Scheme-8. These ions 
are typical of steroidal carbon frame work and result by the 
loss of the side chain + ring D or a part thereof. 
Scheme - 8 
m/z 242 and 241(M-140 and 141« respectively) 
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^ 8 % 7 
-CH2=CH(GQH-|_Y) 
( a - ) 
m 
0 - - ^ - 0 
(k) {1^-
/ z 2A2{C^rjE^^O) m/z 241( C3^7H2;LO) 




The mass spectrum of t h e y - l a c t o n e (CCGXXXVIII) ( F i g . 2) 
gave a strong molecu la r ion peak a t m/z 4 4 0 ( C 2 Q H . . 0 , ) fo l lowed 
by some s i g n i f i c a n t and prominent peaks at m/z 439(M-H), 
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425(M-CH^), 412(M-C0), 396(M-C02), 382(M-CH2C00), 367(m/z 382-CH^), 
3 2 7 ( M - C Q H ^ ^ s i d e c h a i n ) , 30O(M-140), 299(M-14l) , 286(M-154), 285 
(M-155), 269, 245, 242, 241 , 232, 228, 227, 219, 217, 192, 187, 
174, l 6 l , 159 , 134 and lower mass peaks . 
The mass spectrum of t h e y - l a c t o n e (CCCLXIII) ( F i g . 3) gave 
exi e q u a l l y s t rong molecu la r ion peak a t m/z 454(C,QH.gO,) along 
with o t h e r s i g n i f i c a n t peaks a t m/z 453(M-H), 439(M-CH^), 436 
(M-HjO), 426(M-C0), 42l (m/z 436 -CH^), 410(M-C02), 395(m/z 410-CH^), 
382(M-CH^CHC00), 34l(M-CgHj_^ s i d e c h a i n ) , 326(m/z 341 -CH^), 
314(M-140), 313(M-141), 300(M-154), 299(M-155), 269, 259, 246, 
242, 241 , 233, 231 , 228, 227, 206, 187, 174, 1 6 1 , 159, 134 and 
lower mass peak s . 
A comparison of t h e mass s p e c t r a of t h e dienone (CCXCVI) 
and t h e two y - l a c t o n e s (CCCXXXVIII) and (CCCLXIII) showed s t r o n g 
resemblance and t h u s proved reward ing . The fo l lowing t a b l e s 
r e co rd t h e impor t an t i o n s de r ived from the y - l a c t o n e s (CCCXXXVIII) 
and (CCCLXIII) as such, and a l s o a f t e r t h e e x p u l s i o n of t h e 
Y- lac tone moiety in which ca se s the ions ob ta ined a r e as of t h e 
dienone (CCXCVI) i t s e l f and t h e r e f o r e have been mentioned 
b r i e f l y . 
Only mechanisms of t hose f r agmen ta t i ons w i l l now be c o n s i -
dered which have not been taken i n t o acco\int i n the p r e v i o u s 
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T a b l e - IV 
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r ^ 
( i ' ) R=H; m/z 219(C^^H^^0^) 




( f ) R=H; m/z 245(C^5H^^0^) 
( f " ) R=CH^; m/z 259( C^^gH^^O^) 
^ 8 % 7 
(CCCXXXVIII) R=H(C2gH440^; M"!" 440) 
(CCCLXIII) R=CH^(C^QH4gO^; wt 454) 
( g ' ) R=H; m/z 232(C^4H^gO^) 
( g " ) .ft=CH^; m/z 246(0^^H-^gO^) 
( h ' ) R=H; m/z 217(C^^H^^0^) 
( h " ) R=CH^; ra/z 23 l (C^4H^^0^) 
\ 
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T a b l e - V 
— CHo=CH—CHo ( CpH-. ry 
(b>) R=H;in/z •52l{C^^E^rjO^) 
( b " ) R=CH^fm/z 341(C22H2903) 
R 
(n') R=H; m/z 286(C-LgH220,) 
(n") R=CH^; m/z 300(C-LgH2405) 
^8%7 
(CCCXXXVIII) R=H(C2YH^40^; M^ 440) 
(CCCLXIII) R=CH^(C^QH4gO^, Vf^ 454) 
(k') R=H; m/z 300(C^gH2405) 
(k" ) R=CH^; m/z 314(C2oH2603) ^^19^23°3^ (G-L-LH^2°3^ (1") R=CH3;m/z 313 (j") R=CH^;m/z206 
(C^oHjcrO,) ( C H . .0,) 
^^12%4^3^ 
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Some of t h e o t h e r r e l e v a n t ions ob ta ined from t h e y- la-ctones 
(CCCXXXVIII) and (GCGLXIII) have been r a t i o n a l i z e d acco rd ing t o 
the scheme given below. 
Scheme - 9 
(CCCXXXVIII') R, H 
(CCCLXIII') R, CH, 
-H 
(o) R, H; m/z 439 
( o ' ) R, CH^j m/z 453 
m/z 382(M-Y-lactone moiety) 
The presence of an ion peak a t m/z 382 which co r re sponds 
t o t h e mo lecu la r weight of t h e dienone (CCXCVI) l e d t o t h e 
s u s p i c i o n t h a t i t i s p r e s e n t as a contaminant in t h e l a c t o n e s 
(CCCXXXVIII) and (CCCLXIII). I n o r d e r to ensure t h e p u r i t y 
of t h e l a c t o n e s r e p e a t e d c r y s t a l l i z a t i o n and column chromatography 
were a p p l i e d . Thus with t h e b e s t of ou r e f f o r t s mass s p e c t r a l 
samples were ob t a ined and ye t t h e peak a t m/z 382 was p e r s i s t e n t l y 
p r e s e n t w i th a l l i t s r a m i f i c a t i o n s . 
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The formation of the ion m/z 382(Cp^H.20) is surprizing in 
view of the fact that generally y-lactone moiety is expelled 
168 
along with one hydrogen . In other words loss of mass units 
59(CH2COO+H) and 73(CH,CHC00+H) from the molecular ions of 
(CGCXXXVIII) and (CCCLXIII), respectively would have been in 
order. 
The fo l lowing mechanism has been proposed f o r t h e l o s s of 
t h e l a c t o n e moiety from t h e raoleculsir i o n s of t h e y - l a c t o n e s 
(CGCXXXVIII) and (CCCLXIII). 
Scheme - 10 
(CCCXXXVIII') R, H 
(CCCLXIII') R, CH3 
R' 
(p) R, H 
(PO R, CH3 
m/z 382 (CCXCVI') 
(b) m/z 269 (f) m/z 187 (g) m/z 174 (i) m/z I6I 




The ions m/z 396 and 410 from the y-lactones (CCGXXXVIII) 
and (CCCLXIII), respectively correspond to the loss of COp from 
the molecular ions. The loss of COp from the lactones is of 
168 
common occurrance . Thoiigh different mechanisms can be 
proposed for this loss we can also use the ion labelled as (p) 
showing this loss. 
(p ) R, H 
(P') R, CH, 
-CO. 
(q ) R,H} m/z •^S'^^O^^^^Q) 
(q') R,CH^; m/z ^\0{C^^^^^0) 
The mass spectrum of 3 p - a c e t o x y - 5 p - h y d r o x y c h o l e 3 t a n - 6 a - y l 
a c e t i c ac id y - l a c t o n e (CCCXXVIII) ( F i g . 4) gave the h i g h e s t 
mass peak at m/z 426(C2QH.g02; M-AcOH:Molecular composi t ion 
C^I^HCQO^^, mol. wt. 4 8 6 ) . The o t h e r ion peaks were ob ta ined 
a t m/z 41l (m/z 426-CH5), 385(m/z 426-41 or M-101), 384 
(m/z 426-CH2=C=0), 382(m/z 426-CO2), 372(m/z 426-CH2=CH-GH=CH2), 
367(m/z 382-CH^), 366, 330(m/z 372-CH2=C=0), 313(m/z 4 2 6 - C Q H ^ ^ 
s i d e c h a i n ) , 289, 286, 285, 272, 271 , 259, 257, 227, 218, 217, 
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Geneses of some of the important and relevant ions have 
been described in the schemes below. Mechanisms already 
described earlier have been avoided. In such cases the probable 
structures of the ions have been recorded. 
m/z 426(CggH^gOg) 
The ion, m/z 426(C2qH.g02) i s derived by the l o s s of a 
molecule of ace t i c acid from the molecular ion of (CCGXZVIII). 
The e l iminat ion of ace t ic acid from ace ta te e s t e r s i s of a very 
common occurrence and occurs by 1 ,2-e l iminat ion process . I t s 
occurrence i s a t l e a s t as pronotinced as the l o s s of water fixjm 
alcohols and t h e r e f o r e , they offer no advantage for molecular 
weight de terminat ion. That even a weak molecular ion peak was 
not d i sce rn ib le suggests in a way tha t the C, -ace ta te i s ax ia l 
(p-or ien ted with A/B ring junct ion c i s ) ; a conclusion arr ived 
at e a r l i e r with the help of other s p e c t r a l values and mechanistic 
cons idera t ion . The given mechanism i s shown involving G2-H and 






m/z 411(m/z 426-CH,) 
m/z 385(M-101 or m/z 426-41 ; G25H^^02) 
This ion with t he composi t ion CpgH^-jOp i m p l i e s e i t h e r the 
CH, 
I 5. 
loss of CH,-COOC-CHo from the molecular ion or the loss of 3 I 2 
H 
CH2=CH-CH2 (mass unit 41) from the ion m/z 426. Both the 
possibilities apparently involve complex fragmentation process 
and the both have been considered. 
m/z 426 
0 m/z 385 
- 187 -
^8^17 b 
m/z 384(m/z 426-CH2=C=0; C2YH^^0) 
This ion is most likely obtained by the loss of a molecule 
l67 
of ketene from the ion m/z 426 
^8^17 
.CH2=C=0 
m/z 382(m/z 426-CO2; ^28^46) 
- 188 -
tn/z 382 C g H ^ t 
m/z 367 m/z 366 
Another pathway for the ion m/z 367(C27H.,) coiild be the 
l o s s of mass unit 59(CH2COO+H) from the ion m/z 426( r ) . This 
break down may involve one of the hydrogen atoms from C, , C, 
o r Cg migrating t o the lac tone ether-oxygen (1 ,6 - cyc l i c t r a n s i t i o n 
s t a t e ) . For no p a r t i c u l a r reason o ther than mechanistic cons i -
dera t ion , one of the C„ hydrogens has been shown to take part 
in the fragmentation process . 
- 189 -
°8«17 





This impor tan t ion may be shown to a r i s e fi?om t h e ion 
m/z 426 ( r ) hy t h e l o s s of b u t a d i e n e (C^Hg) i n a r e t r o D ie l s -A lde r 
fash ion 168 
-f -CH2=C=0 -> m/z 330 






This can be best represented by the ion (x), derived by 
the loss of the side chain from the ion m/z 426. 






-CH^=CHC g G QHj_^ ^ 
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m/z 272 and 271 
These two very prominent ions are the result of typical 
steroidal fragmentation involving the loss of the side chain 









m/z 218, 217 and 213 
- 192 -







—=^ > m/z 21 ' 
I n an a t t empt t o c o r r e l a t e t h e mass spectrum vdth the 
structure of (CCCXXVIII) one sees wi th advantage the not so 
ready l o s s of t h e y - l a c t o n e moiety (CHpCOO) o r t h e y - l a c t o n e 
moiety + one hydrogen from the v a r i o u s i n t e r m e d i a t e s . This 
l e a d s t o s u g g e s t i o n , though haza rdous , t h a t t h e bo th l a c t o n e 
ends a r e e q u a t o r i a l and hence t h e e x p u l s i o n of t h e l a c t o n e 
moiety as such or wi th one hydrogen i s not so pronounced. 
- 193 -
.The mass spectrum of 4 p - h y d r o x y - 6 - n i t r o c h o l e s t - 5 - e n - 3 p - y l 
a c e t i c acid y - lac tone (CGCLVI) ( F i g . 5) gave molecu la r ion peak 
a t m/z 4 7 1 ( C P Q H ^ I - N 0 . ) . The o t h e r impor tan t ibn peaks were 
observed at m/z 470(M-H), 456(M-CH^), 455(M-0/M-CH^+H), 4 54(M-OH), 
441(M-N0), 440(M-CH5+0), 439(M-0+CH^+H), 438(m/z 455-OH), 427(M-C02: 
425(M-N02), 424(M-HN02), 413(M-CH2C00), 398(m/z 413-CH^), 396 
(m/z 413-OH), 385(m/z 413-CO), 383(m/z 413-NO), 370(m/z 413-C2H^0), 
368(m/z 383-CH,/m/z 385-OH), 358(M-CQH-^^^ s i d e c h a i n ) , 356, 344, 
340, 329(m/z 385-C5H4O), 324, 318, 311, 247, 245, 231 , 229, 217, 
214, 193, 177, 149 and lower mass peaks . 
The spectirum, a s expec ted , was fo\md t o be complex one. 
However, f o r r e a s o n s of convenience t h e spectrum can be looked 
i n t o from d i f f e r e n t a n g l e s as t o the modes of f r a g m e n t a t i o n s : 
i . Nitro group d i r e c t e d f r a g m e n t a t i o n , i i . y - l a c t o n e group 
direc ted fragmentation and i i i . i ons o r i g i n a t i n g from t h e 
intermediate i on m/z 413, o b t a i n e d a f t e r t h e expu l s ion of t h e 
I6ft Y-lactone moiety from t h e molecu la r ion 
Care h a s been t aken t o avoid r e p e t i t i o n of mechanisms 
already d i s c u s s e d o r a re we l l known. Composi t ions and probable 
s t r u c t u r e s of some of t h e i o n s are g iven below. 
m/z 456. 455. 454. 439 
These ions represent the loss of methyl, oxygen and 
-1 go 
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^8^17 
0' " 0 
(CCCLVI') Mt 4 7 1 ( C , o H . . N 0 j 
Hydrogen 
m/z 4 55(C2gH45NO^) 
-CH. 
Sh i f t 
m/z 4 5 6 ( C 2 Q H 4 2 N 0 4 ) 
98^17 
8^17 
( g l ) 
m/z 455(C2QH^-JNO^) 
m/z 454(C29H44N03) m/z 439(C28H4iN03) 
- 195 -
m/z 441 
The fragment ion m/z /^M{Q^^n^^Qj) is formed by the loss of 
nitric oxide (NO, mass 30) from the molecular ion. Loss of NO 
from aromatic nitro compounds is well known, though a few 
169 
examples are known for such a loss from nitroolefins . The 







m/z 427. 4 n 
- 196 -
-Q ,> m/z 411 
m/z 427(C28H45N02) 
m/z 438 
H mig ra t i on 
^8^17 
m/z 4 3 8 ( C 2 Q H 4 Q N 0 ^ ) 
m/z 425(M-N02), 424(M-HN02) 
- 197 -
98%7 
^ 8 % 7 







The ion m/z 413(C27H.^N02) co r re sponds t o the l o s s of 
Y- lac tone moiety from the molecu la r i o n . With t h i s l o s s the 
ion m/z 415 could be cons ide red as e q u i v a l e n t to t h e l o s s of 
HCl from the c h l o r o compo\3nd (CCCLII). The p u r i t y of the 
Y- lac tone was ensured by us ing s t a n d a r d procedure of p u r i f i c a t i o n . 
- 198 -
In an earlier work the nitro compound (CCCXLVIII) was studied 
in which the loss of AcOH gave the ion m/z 413 and derived 
fragment ions were recorded with their compositions. These 
169 
values are recorded in the Table below 









m/z 398^ _^ jj 
m/z"370(C25H4oNO)-'in/z'385(C26H43NO) + - ^^^ ^^^ 
3 >^  
-HO 
m/z 396(02^1^2^0) + 
-CO 




m/z 329(C23H5gN)^* m/z 368(0251^2^^^ 
- 199 -
The mass spectrum of 4 3 - h y d r o x y - 6 a - a c e t o x y - 6 ; 3 - n i t r o - 5 3 -
c h o l e s t a n - 3 p - y l a c e t i c ac id y l a c t o n e (CCCLY) ( F i g . 6) gave 
t h e h i g h e s t mass peak at m/z 472(C2QH.gN0.) which cor responds 
to the l o s s of mass u n i t 59 from the expected molecu la r ion a t 
53l(C,,H.QNOg). Compared t o the p r e v i o u s l y desc r ibed s p e c t r a 
of Y - l a c t o n e s , t h e spectrum of (CCCIV), u n e x p e c t e d l y , t u rned 
out to be f a i r l y l e s s compl ica ted . Other ion peaks of s i g n i -
f i c a n c e were observed a t m/z 471(M-AcOH/ m/z 472-H), 456 
(m/z 472-0/m/z 471-CH^), 455(m/z 472-OH/ m/z 4 7 1 - 0 ) , 454 
(m/z 471-OH), 442(m/z 472-NO), 430(m/z 4 7 2 - ^ ^ = 0 = 0 ) , 429 
(m/z 471-CH2-C=0), 428(m/z 472-CO2), 415(m/z 430-CH^), 414 
(m/z 430-0 / m/z 472-CH2COO), 412(m/z 429-OH), 401(ra/z 4 2 ^ - 0 0 ) , 
386, 385, 384, 382, 372(base peak; C^^H^gNOj), 369(m/z 386-OH), 
355, 232, 2 1 8 . . and lower mass peaks . The format ion of some 
of t h e i o n s of i n t e r e s t has been cons ide red i n the schemes g iven 
below. 
m/z 472(M-59; C^^E^^m^), m/z 471 
The l o s s of mass u n i t 59 from t h e molecu la r ion of (CCCLV) 
could occur by t h e l o s s of e i t h e r AcO* or'CHpCOOH ( y - l a c t o n e 
moiety + H) o r by bo th l e a d i n g t o the ion m/z 472 wi th t h e 
composi t ion '^o^^AS^^A' ^'^'^^ ^^^ p o s s i b i l i t i e s have been cons ide red 
and t h e s e s p e c i e s have been used f o r f u r t h e r i n t e r p r e t a t i o n s . 
t^Lt'. 
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98%7 
"b. The l o s s of a c e t a t e r a d i c a l can iDe shown hy a d i f f e r e n t 
pathway as w e l l . 
(CCCLV) 
- 201 -
m/z 472 m/z 412 
m/z 456, 455 
These ions r e p r e s e n t t h e l o s s of 0 and OH from t h e ion 
m/z 472 o r t h e y co\ild a r i s e by the l o s s of CH, and 0 from the 
ion m/z 471 . 
m/z 442 
This weak ion peak is compatible with the loss of NO 




m/z 430. 429. 428 
m/z 472-CH2=C=0 = m/z 450; m/z 471-GH2=C=0 = m/z 429; 
m/z 472-CO2 = m/z 428. 
m/z 414 
The peak a t m/z 414 i s f a i r l y s t rong and i t s format ion can 
be t r a c e d from v a r i o u s source i o n s , such, as m/z 472-CH2COO; 
m/z 442-CO; m/z 430-0 and m/z 429-CH^. 






b. m/z 442-CO 
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m/z 442 m/z 414 
m/z 401(m/z 429~C0) 
m/z 401 
m/z 386(m/z 401-CH.^). m/z 383(m/z 401-0), m/z 384(m/z 401-OH) 
In addition, the ion m/z 386 can also be shown to arise 





m/z 372 ( C ^ ^ H 3 Q N 0 ^ ) 
The ion peak m/z 572 c o n s i t i t u t e s t h e base peak of t h e 
spectrum and i t s g e n e s i s can he exp la ined from the ion m/z 472 
i n t h e manner d e s c r i b e d f o r t h e ion m/z 386. 
98^17 
-0-H NO2 
m/z 472 ( y i ) m/z 372 
The mass spectrum of 3 p - c h l o r o - 6 - n i t r o - 7 a - h y d r o x y c h o l e s t -
5 -en -8a -y l a c e t i c ac id y - l a c t o n e (GCCLIII) ( F i g . 7) gave the 
h i g h e s t mass peak a t m/z 446/448 ( c h l o r i n e b e a r i n g ion) which 
16s 
corresponded to t h e l o s s of mass u n i t 59 (CHpCOO + H) from 
t h e molecu la r i on of (GCCLIII) (C29H44llO^Cl; Mt505/507) . The 
o t h e r s i g n i f i c a n t ion peaks were obse i^ed a t m/z 431/433t 
418/420, 411 , 401/403 , 383, 382, 369, 368, 361 , 354, 333, 332, 
306/308, 298, 296, 293, 292, 271, 257, 230, 228, 226, 214, 213, 
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m/z 446/448. 431/433. 411 
- 205 -
m/z 446/448(C2'7H^^N02Cl) 












m/z 383. 382. 369, 368 





-» e t c , 
NO 2 




( f j ) 
(62) 
m/z 382 
^°2 ^ / a 368(C24H34N02) ^^^2 
(112) m/z 214 (^2) °>/z 228 
CgHiy 
r8%7 8^1 ' 
-OH. 
(,12^ " ' /z 354 
(12) 
m/z 369 
m/z 306/308 ( C ^ ^ H 2 - L N 0 2 G 1 ; m/z 446/448-GH2=CH(CgH^^) 
m/z 271 and 257 (m/z 411-140; C^^H2JLN02; m/z 411-154; C^^H^gNOj) 
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The mass spectrum of 3 p - a c e t o x y - 6 - n i t r o - 8 a - h y d r o x y c h . o l e s t -
5 -en -7a -y l a c e t i c ac id Y-lac"tone (CCCL) ( F i g . 8) gave a very 
weak molecular ion peak a t m/z 529(G,,H.r,N0g) and was found t o 
be more complex t han t h e mass spectrum of (CCCLIII) ( F i g . 7 ) . 
Some of t he o t h e r s i g n i f i c a n t ion peaks were observed a t 
m/z 514(M-CH^), 513(M-0), 512(M-OH), 497(m/z 512-.CH, o r m/z 
514-OH), 483(M-N02), 469(M-AcOH), 368(m/z 483-CH^), 455(m/z 
497-CH2=C=0), 453(m/z 497-CO2), 45l (m/z 469-H2O?), 439(m/z 
497-CH2COO), 438(m/z 497-CH2COOH/439-H), 437(m/z 4^7 -60 ) , 424 
(m/z 439-CH5), 423(m/z 453-NO), 422(m/z 437-CH^), 42l(m/z 451-NO), 
4 1 1 , 408, 407, 383, 352, 298(m/z 438-140) and lower mass peaks . 
Most of t h e s e ion peaks can be conven ien t ly r a t i o n a l i z e d following: 
precedence and hence no a t t empt has been made t o g ive e l a b o r a t e 
f r a g m e n t a t i o n p r o c e s s e s . 









^^^ m/z 4 51 




•> m/z 469(C2gH43N04) 
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(CCGL') (Mt 529; C31H47NO6) 
-OH -CH, 
'"/z 512 n,/2 514 
-CH. -OH 
m/z 497(C3oH45N05) 





->. m/z 439 
( C 2 Q H 4 ^ N 0 3 ) 
-CH2GOOH 
m/z 437(C2QH3gN03) m/z 438(C2gH4QN0^) 
m/z 453 (C^gH^^NO^) 
1-"° 
ra/z 423(C29H43 02) 
- 209 -
The mass spectrum of 6-nitrocholest-5-en-7a-yl acetate 
(CCGXLVI) (Fig. 9) gave a weak molecular ion peak at m/z 473 
(CpqH.r^NO.) along with a number of significant peaks at m/z 
458(M-CH^), 457(M-0), 456:M-.0H), 4d3(M-NO), 442(m/z 458-0), 
44l(m/z 458-OH), 427(M-N02), 413(M-ACOH), 412(m/z 427-CH^), 
398(m/z 413-CH^), 397(m/z 413-0), 396(m/z 413-OH), 383(m/z 413-NO), 
368(m/z 398-NO), 367(m/z 413-NO2), 351, 327, 300, 298 173, 
159, 157, 147, 145, 143 and lower mass peaks. This spectrum 
after the loss of acetic acid (m/z 413) becomes very comparable 
with the mass spectrum of 6-nitrocholest-5-ene (CCGXLV) except 
for the difference of mass unit 2. The composition of the ions 
derived from (CCGXLVI) have been tabulated without recourse to 
elaborate fragmentation process. For the comparison the mass 
spectr^ un of (CCCXLV) (Fig. 10) has been included^ '''^ .^ 
It was expected that the loss of acetic acid leading to 
the ion m/z 413 would have dominated in the spectrum in terms 
of relative abundance. But this does not seem to be the case. 
The elimination of acetic acid by 1,2-elimination process is 
likely to be a case of cis-elimination and the suDpresgion of 
this loss suggested that the C„-acetate is not cis to CgP-H and 
is therefore a-oriented as given in the structure though a final 
conclusion woxild have been possible only when 7p-acetate epimer 
woiild have been studied. 
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m/z 4 4 1 ( G 2 Q H 4 ^ N 0 ^ ) 
I - O H 
-»m/z 458(C;,gH44N04) 
I -0 













l ^ o j -^m/z 367(C27H43) 
-NO i/z 368(C26H4oO) 
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The mass spectrtun of 3 p - c h l o r o - 6 - n i t r o c h o l e s t - 5 - e n - 7 a - y l 
a c e t a t e (CCCLII-a) ( F i g . 11) gave a weak molecu la r ion peak a t 
m/z 507/509(CpqH.gN0.Cl) along with a number of r e l e v a n t peaks 
a t m/z 477/479(M-NO), 46l/463(M-N02), 447/449(M-AcOH), 432/434 
(m/z 447/449-CH^), 431/433(m/z 4 4 7 / 4 4 9 - 0 ) , 430/432(m/z 447/449-OH), 
417/419(m/z 447/449-NO), 412(m/z 447 /449 -C l ) , 411(ra/z 447/449-HCl) , 
40 l /403(m/z 447/449-N02), 394/396(M-CgH^^), 382(m/z 412-NO; 
m/z 4 1 7 / 4 1 9 - C l ) , 38l(m/z 417/419-HCl; 411-NO), 367/369(M-140), 
365(m/z 411-NO2), 364/366(m/z 394/396-NO), 353/355(M-154), 
352/354(M-155), 334/336(m/z 4 4 7 / 4 4 9 - C Q H ^ ^ ) , 293/295(m/z 447/449-154 
292/294(m/z 447 /449-155) , 247/249(m/z 401 /403-154) , 157, 155, 145, 
141 and lower mass peaks . 
This spectrum can be c o n v e n i e n t l y r e l a t e d t o the spectr\im 
of (CCCXLV) ( F i g . lO)-'-'^^. 
The mass spectrum of 6 - n i t r o c h o l e s t - 5 - e n - 3 P , 7 a - y l 
d i a c e t a t e (CCCXLIX)(Fig. 12) gave the molecu la r ion peak a t 
m/z 53l(C,,H.QNOg) along with a number of impor tan t peaks a t 
m/z 516(M-CH^), 515(M-0), 514(M-0H), 50l(iyi-N0/ m/z 516-CH^), 
500(m/z 515-CH^), 499(m/z 514-CH^), 485(M-N02), 47l(M-Ac0H), 
456(m/z 471-CH^), 455(m/z 4 7 1 - 0 ) , 454(m/z 471-OH), 44l(m/z 
471-NO), 425(m/z 47I-NO2), 41l (m/z 471-AcOH), 396(m/z 411-CH^), 
395(m/z 4 1 1 - 0 ) , 394(m/z 411-OH), 381(m/z 411-NO), 365(m/z 41I-NO2), 
358(m/z 471-CgH^^ s i d e c h a i n ) , 33l(m/z 4 7 1 - C H 2 = C H ( C Q H ^ ^ ) ) , 3 1 7 
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27l(m/z 411-CH2-CH(CQH^^)), 257(m/z 411-154), 256(m/z 411-155), 
157, 155, 145, 141 and lower mass peaks. 
This spectrum is comparable with the spectmm of (CCCXLV' 
(Fig. 10)^'^°. 
E X P E R I M E N T A L 
PART - I 
All melting poin ts are uncorrected, i . r . Spectra were 
determined in nujol with a Perkin-Elmer 621 and Pye Unicam 
SP3—100 spectrophotometers, u .v , Snectra were recorded in 
methanol on a Pye Unicam PU 8800 spectrophotometer.- n .m.r . 
Spectra were run in CDCl, on a Varian A-60D instrument with 
IMS as i n t e r n a l s tandard. Mass spec t r a were meas\ired on 
JMS-D300 spectrometer using d i r e c t i n s e r t i o n technique at a 
source tempera,ture of 250°C. Thin layer chromatographic p l a t e s 
were coated with s i l i c a ge l Q and sprayed with 20/. aqueous 
perch lor ic ac id . Light petroleum r e f e r s to a f r ac t ion of b . p . 
60-80°C. n .m.r . Values are given in ppm ( s = s i n g l e t , d=doublet, 
t = t r i p l e t , q=quartet , br=broad, umc=unresolved mul t ip le t centred 
a t , mc=multiplet centred a t ) , i . r . Values are given in cm" 
(s=strong, m=medium, w=weak, br=broad) . u . v . Values are given 
in nm. 
Gholest~5"en-3B--yl chlor ide (GGGXXXII) 
Freshly pur i f ied th ionyl chlor ide (40 ml) was added to 
cho le s t e ro l (50 g) a t room temperature . A vigorous reac t ion 
ensued with the evolut ion of gaseous products . When the 
reac t ion slackened, the reac t ion mixture was gently heated at 
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a temperature of 50-60 on a water bath for one hour, and then 
poured on crushed ice with s t i r r i n g . The yellow so l id thus 
obtained was f i l t e r e d xmder suc t ion , washed severa l t imes with 
water and a i r d r ied . Rec rys t a l l i z a t i on from acetone gave 
choles t -5-en-3p-y l chlor ide (CCCXXXII) (58 g ) , m.p. 94°(Lit.-^^^ 
m.p. 96-97®). 
Choleat-5-ene (CCCXYIII) 
Cholest-5-en-3p-yl chlor ide (CCCXXXII) (10 g) was dissolved 
in warm amyl alcohol (230 ml) and sodium metal (20 g) was added 
to the so lu t ion with continuous st i rr inig over a period of eight 
hours . The reac t ion mixture was warmed occasionally* When a l l 
the sodium metal was d isso lved , the reac t ion mixture was poured 
in to water, a c id i f i ed with hydrochloric acid and then allowed 
t o stand overnight . A white c r y s t a l l i n e so l id thus obtained 
was f i l t e r e d under suct ion and washed thoroughly with water and 
a i r d r i ed . The cirude mater ia l was re c r y s t a l l i z e d from acetone 
to provide choles t -5-ene (CCCXVIII) (8 .3 g ) , m.p. 94° (Lit."^^^ 
m.p. 95°) . 
Reaction of cholest-5-ene (CCCXVIII) with Mn(lII) a ce t a t e ; 5g--
acetoxycholestan-66-ol (CCCXIX). 6-carboxymethylenecholest-4-
ene (CCCXX) and 5g-hydroxychole3tan-6a-yl ace t i c acid Y-lactone 
(CCCXXI) 
A mixture of choles t -5-ene (CCCXVIII) (2 g ) , Mn(III) aceta t 
(25 g ) , a c e t i c acid (50 ml) and a c e t i c anhydride (25 ml) was 
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hea t ed under r e f l u x u n t i l t he d a r k brown co lou r of Mn(I I I ) ion 
d i sappea red ( ~ 1 h o u r ) . The r e a c t i o n mixtiire was poured i n t o 
wa te r and e x t r a c t e d wi th e t h e r . The e t h e r e a l l a y e r was washed 
s u c c e s s i v e l y wi th wa t e r , sodiiun b i c a r b o n a t e s o l u t i o n (5/.) and 
a^a in wi th wa te r and d r i e d over anhydrous sodivim s u l p h a t e . 
Removal of t h e s o l v e n t gave an o i l ( c a . 1 . 8 g) which was 
chromatographed over s i l i c a g e l (40 g ) . E l u t i o n with l i g h t 
pe t ro leum gave t h e s t a r t i n g compound (CCCXVIII) (200 mg), m.p . 
and m.m.p. 94° (Lit.""-^^ m.p. 9 5 ° ) . 
F u r t h e r e l u t i o n with l i g h t p e t r o l e u m - e t h e r (30 :1 ) gave 
(CCCXIX) a s a n o n - c r y s t a l l i z a b l e o i l (200 mg). i) „ ^ 3420br(0H), 
1735s (CH-COp) and 1235s cm"-"- ( a c e t a t e ) ; 6 4 . 4 s ( IH, Gga-H, 
e q u a t o r i a l , Wi = 4Hz), 2 . 0 s (3H, CH,C00-), 1.0 ( C ^ Q - C H , ) , 0 . 9 3 , 
0 .85 and 0 .78 ( o t h e r m e t h y l s ) . 
Analysis-Found : C, 7 7 . 7 8 ; H, 11.12 
^29^50^3 ^ < l ^ i ^ e s : C, 77 .97 ; H, 11.28/ . . 
F u r t h e r e l u t i o n wi th l i g h t p e t r o l e u m - e t h e r (25 :1 ) provided 
(CCCXX) c r y s t a l l i z e d from l i g h t pe t ro leum (600 mg) m.p. 160° . 
l) max. 3100br, 2650w (COOH), 1705s (-COOH) and l620w cm"-'-(C=C); 
6 1 1 . 4 b r ( IH, COOH), 5.4s ( IH, C ^ - v i n y l i c H) , 2.5d (2H,Cg-CH2-C00H 
J « 6 H Z ) , 1 . 1 , 0 . 9 1 , 0 .83 and 0 .7 ( m e t h y l s ) . 
Analys is -Found : C, 8 1 . 1 0 ; H, 11 .12 
CJQH.QOJ r e q u i r e s : C, 8 1 . 2 6 ; H, 11.28/f . 
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Continued e l u t i o n with t h e same s o l v e n t system (25 :1 ) 
af forded (CCCXXI) c r y s t a l l i z e d from l i g h t pe t ro leum (200 mg), 
m.p. 132®. v)moT 1775s ( y - l a c t o n e CO) and 12153 cm"-"- ( C - 0 ) ; 
6 2.4d (2H, Cg-CH2-C00-, y - l a c t o n e methylene , J = 6Hz), 0 . 9 6 , 
0 . 9 , 0 . 8 and 0 .65 ( m e t h y l s ) . 
Analys i s -Pound : C, 8 1 . 1 1 ; H, 11 .13 
^29^48^2 ^^^^^^63 • C, 8 1 . 2 6 ; H, 11.28*/, . 
Jones* o x i d a t i o n of (CCCXIX);5g-acetoxycholes tan-6-one (CCCXXII) 
The o i l y compound (CCCXIX) (150 mg) was suspended i n ace tone 
(10 ml) and J o n e s ' r eagen t (10 drops) was added t o i t w i th 
s t i r r i n g . The t e m p e r a t u r e of t h e r e a c t i o n mixture dur ing t h e 
o x i d a t i o n was main ta ined between 0-5 C. Af t e r comple t ion of 
t h e r e a c t i o n , t h e r e a c t i o n mix tu re was d i l u t e d with i c e cold 
wa te r and t h e o rgan i c m a t t e r was e x t r a c t e d w i t h e t h e r . The 
e t h e r e a l l a y e r was washed wi th wa te r , sodiixm b i c a r b o n a t e s o l u t i o n 
C57.) and aga in with wa te r and d r i e d over anhydrous sodium s u l p h a t e , 
Evapora t ion of t h e so lven t provided an o i l (CCCXXII)(100 mg) . 
^j^g^^^l735s (CH^COO), 1710s(C=0) and 1235 and 1205 cm~-'-(acetate); 
6 2 . 0 s (3H, .CH,C00), 1 .0 , 0 . 9 3 , 0 .85 and 0 .78 ( o t h e r m e t h y l s ) . 
Analysis-Po\ind : C, 7 8 . 1 6 ; H, 10 .71 
CggH^gO, r e q u i r e s : C, 7 8 . 3 2 ; H, 10.87*/ . 
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Treatment of 5a-acetoxychole3tan-6-one (CCCXXII) with ethanol 
and HCl 
A mixture of the compotmd (CCCXXII)(lOOmg),ethanol(10ml) and 
hydrochloric acid (1 ml; 12N) was heated imder reflux for two 
hours and allowed to coo l .Crys t a l l i ne 6-oxocholest-4-ene (CCLII) 
was f i l t e r e d under suct ion and a i r dried (80 mg) m.p. and m.m.p. 
108° ( L i t . ^ ^ ° m.p. 108-109°). 
Reaction of (CCCXX) with diazomethane 
An e the rea l so lu t ion of (CCCXX) (80 mg) was t r e a t e d with 
excess of an etheresil so lu t ion of diazomethane in cold. Usual 
work up of the reac t ion mixture gave the methyl e s t e r (CCCXXIII) 
as an o i l (50 mg). ))^^^ 1735s (COOCH,) and I620w cm"-"- (C=C); 
6 5.7s (IH, C^-vinylic H), 3.6s (3H, COOCH )^, 2.4d (2H,Cg-CH2C00CH^, 
J = 6Hz), 0 .9 , 0.8 and 0.7 (o ther methyls) . 
Chole3t~5-en-3B-yl ace ta te (CCCXXY) 
A mixture of cho les te ro l (50 g ) , pyr idine (75 ml) and 
ace t i c anhydride (50 ml) was heated on a water bath for 2 hours . 
The r e s u l t i n g brown solu t ion was poured onto crushed ice-water 
mixture with s t i r r i n g . A l i g h t brown sol id thus obtained was 
f i l t e r e d under suc t ion , washed with water and a i r d r ied . The 
crude product on r e c r y s t a l l i z a t i o n from acetone gave pure 
choles t -5-en-3p-yl ace ta te (CCCXXV) (45 g ) , m.p. 114-115° 
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(Lit.-'-^^ m.p. 116°) . 
Reaction of chole3t-5-en-3g-.yl ace ta te (GCCXXV) with Mn(III) 
acetate:4B-h7droxychole3t-3-en--3S-yl ace t i c acid y- lactone 
(CCdXXVI), 7a-acetoxy-4B-hydroxycholest-5-en-3B~yl ace t ic acid 
Y-lactone (CCCXXVII) and 3B-acetoxy-5B"hydroxycholestan-6a-yl 
a c e t i c acid Y-lactone (CCCXXVIII) 
A mixture of choles t -5-en-3p-yl ace ta te (CCCXXV) (2 g ) , 
Mn(III) ace ta te (20 g ) , a c e t i c acid (50 ml) and a c e t i c anhydride 
(25 ml) was heated under reflvoc for one hour. The reac t ion 
mixture was worked up in the usual manner. Evaporation of the 
solvent gave an o i l (ca . 1.8 g) which was chromatographed over 
s i l i c a g e l (4-0 g ) . Elut ion with l i g h t petroleum-ether (25:1) 
^132 
gave t he subs t r a t e (CCCXXV) (100 mg), m.p. and m.m.p. 114 
Further e lu t ion with l i g h t petroleum-ether (10:1) afforded 
4p-hydroxycholest-5-en-3p-yl ace t i c acid y- lac tone (CCCXXVI) 
(200 mg) c r y s t a l l i z e d from l i g h t petroleum m.p. 90° "i) „„^ 1775s 
(y- lac tone CO), 1650w (C=C) and 1160s cm"^ (C-0); 6 6.03mc (IH, 
Cg-vinylic H), 5.33dd (IH, G.a-H, pseudo-equator ia l , J=2 and 8Hz) 
2.4br (2H,-C,-CH2C00, y- lactone methylene protons)^ 1.03, 0 .9 , 
0.8 and 0.66 (methyls) . 
Analysis-Found : C, 81.48; H, 10.74 
^29^46^2 ^®<l^l^®s • ^f 81.63; H, 10.86/^. 
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Puxther e l u t i o n wi th the same so lvent system ( l O : l ) fu rn i shed 
t h e oompound (CCCXXVII) (300 mg) c r y s t a l l i z e d from l i g h t pe t ro leum, 
m.p. 7 1 ° . )) „„^ 1770s (Y- l ac tone CO), 1730s (CH,COO), l650w(C=C), 
1235 and 1200s ( a c e t a t e ) and 1155s cm""^  ( C - 0 ) ; 6 6.1mc (IH, 
C g - v i n y l i c H), 5.4mc (IH, C,,p-H, p s e u d o - e q u a t o r i a l , W^  = 4Hz), 
5.3d (IH, C^a-H, p s e u d o - e q u a t o r i a l , J = 5Hz), 2 . 5 h r (2H,-CH2-C00-, 
Y- lac tone me thy l ene ) , 2 .0 s (3H, CH^COO), 1 .0 , 0 . 9 , 0 . 8 and 0 . 7 
( o t h e r m e t h y l s ) . 
Analys is-Pound : C, 76 .72 ; H, 9 .73 
C,^H.g0. r e q u i r e s : C, 7 6 . 8 1 ; H, 9.98/^. 
, P \ i r the r e l u t i o n wi th l i g h t p e t r o l e u m - e t h e r ( 6 : 1 ) a f forded 
t h e compound (CCCXXVIII) (250 mg) c r y s t a l l i z e d from l i g h t 
pe t ro l eum, m.p. 184° . )) „„^ 1765s( y - l a c t o n e CO), 1735s(CH,COO), 
1240 and 1205s cm~^ ( a c e t a t e ) ; 6 4.86mc (IH, G,o:-H, e q u a t o r i a l , 
W^  = lOHz), 2 .2 5br (2H, -Cg-CH2-C00-, y - l a c t o n e methylene 
p r o t o n s ) , 2 . 0 s (3H, CH,COO), 0 . 9 6 , 0 . 9 , 0 . 8 and 0 .63 ( o t h e r 
m e t h y l s ) . 
Analysis-Pound : C, 7 6 . 3 7 ; H, 10.19 
C^^H^QO^ r e q u i r e s : C, 76 .50 ; H, 10.357„ . 
Reac t ion of c h o l e 3 t - 5 - e n - 3 B - y l c h l o r i d e (CCCXXXII) w i th Mn(I I I ) 
a c e t a t e ; 7 g - a c e t o x y - 4 B - h y d r o x y c h o l e 3 t - 5 - e n - 3 8 - y l a c e t i c a c i d 
Y- lac tone (CCCXXVII) and 3B-chloro-5g-choles tan-66-ol (CCCXXXIII) 
A mix tu re of c h o l e s t - 5 - e n - 3 p - y l d i l o r i d e (CCCXXXII)(2 g ) , 
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J l n ( I I I ) a c e t a t e (25 g)» a c e t i c a c i d (50 ml) and a c e t i c anhydr ide 
(25 ml) was hea t ed under r e f l i i r f o r one hour . Usual work up 
of the r e a c t i o n mixture and e v a p o r a t i o n of t h e so lven t gave an 
o i l ( c a . 1.8 g) which was chromatographed over s i l i c a g e l ( 4 0 g ) . 
B l u t i o n wi th l i g h t pe t ro leum gave t h e s u b s t r a t e (CCCXXXII) 
(200 mg), m.p. and m.m.p. 94° (Lit."'-^^ m.p. 9 6 ° ) . 
F u r t h e r e l u t i o n with l i g h t p e t r o l e u m - e t h e r (10 :1 ) f u r n i s h e d 
7a -ace toxy-4p-hydroacycho le3 t -5 -en-3p-y l a c e t i c ac id y - l a c t o n e 
(CCCXXVII) r e c r y s t a l l i z e d from l i g h t pe t ro leum (400 mg), m.p. 
and m.m.p. 71° wi th a sample (CCCXXVII) ob ta ined e a r l i e r . 
Continued e l u t i o n with l i g h t p e t r o l e u m - e t h e r ( 9 : 1 ) and 
c r y s t a l l i z a t i o n from methanol a f forded 3 P - c h l o r o - 5 a - c h o l e s t a n -
6B-01 (CCCXIXIII) (300 mg), m.p . 122° . )) „„^ 3340br (OH) and 
760 cm""'' ( C - C l ) ; 6 4 . 0 s ( IH, Gga-H, e q u a t o r i a l , W^  = 4Hz), 
3.6mc (IH, C^a-H, a x i a l , Wi = 17Hz), 1 .03 , 0 . 9 , 0 . 8 and 0 .65 
( m e t h y l s ) . 
Analys is-Pound : C, 7 6 . 4 8 ; H, 11,02 
CgyH^yOOl r e q u i r e s : C, 7 6 . 6 4 ; H, 11.19/^. 
Jones* o x i d a t i o n of (CCCXXXIII) :6-oxo-5a-choles tan-3B-yl c h l o r i d e 
(CCCXXXV) 
J o n e s ' o x i d a t i o n of t h e hydroxy compound (CCCXXXIII)(200 mg) 
accord ing to the l i t e r a t u r e p rocedure gave 6 - o x o - 5 a - c h o l e s t a n -
3p -y l c h l o r i d e (CCCXXXV) (130 mg) m.p. 1 2 7 ° ( L i t . ^ ^ ^ m.p. 1 2 8 ° ) . 
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7-0iocholest~5-ene (CCCmvi) 
A so lu t ion of t - b u t y l chromate [From t - b u t y l alcohol 
(60 ml), chromium t r i o x i d e (20 g ) , a c e t i c acid (84 ml) and 
ace t i c anhydride (10 ml)] was added at 0°C to a so lu t ion of 
choles t -5-ene (CCCXVIII) (8 g) in carbon t e t r a c h l o r i d e (150 ml), 
a c e t i c acid (30 ml) and a c e t i c anhydride (10 ml). The contents 
were heated under re f lux for four hours and the reac t ion mixture 
was d i lu ted with water. The organic l aye r was washed successively 
with water, sodium bicarbonate so lu t ion (5/1) and sigain with water 
and dried over anhydrous sodium sulphate . Removal of the solvent 
under reduced pressure gave an o i l idiich was c r y s t a l l i z e d from 
methanol t o give the ketone (CCCXIXVI) (3 g ) , m.p. 129°(Li t .^^^ 
m.p. 125-129^). 
Reaction of 7-oxocholest-5-'ene (CCOXXXVI) with Mn(III) a ce t a t e ; 
7-oxochole8t-5-en-4B-yl ace ta te (CCCXIXYII) and 4B-hydroxy-7-
oxocholest-5-en->36-yl a c e t i c acid y- lactone (OCCXXXVIII) 
A mixture of 7-oxocholest-5-ene ( GCCXXXYI ) (2 g ) , Mn(III) 
ace ta te (30 g ) , a c e t i c acid (40 ml) and a c e t i c anhydride (20 ml) 
was heated under ref lux for four hours . The r eac t ion mixture 
was poured in to water and ext rac ted with e the r . Usual work up 
and evaporat ion of the solvent provided an o i l which was 
chromatographed over s i l i c a ge l (40 g ) . Each f rac t ion of 25 ml 
was co l l ec ted . Elut ion with l i g h t petroleum-ether (15:1) and 
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c r y s t a l l i z a t i o n from methanol a f forded (CCCXXXVI) (300 mg), 
m.p. 129° (Lit .- '•^5 m.p. 125 -129° ) . 
F u r t h e r e l u t i o n vrith l i g h t p e t r o l e u m - e t h e r (10 :1) and 
c r y s t a l l i z a t i o n from methanol gave 7 - o x o c h o l e s t - 5 - e n - 4 p - y l 
a c e t a t e (CCCXXXVII) (400 mg), m.p. 140° . i) „„^ 1730s (CH,COO), 
1676s (C=C-C=0) and 1245 and 1205s c m ~ ^ ( a c e t a t e ) ; 6 5.75s (IH, 
C g - v i n y l i c H), 5.31mc (IH, C.a-H, p s e u d o - e q u a t o r i a l , W-J- = 5Hz), 
1 .96s (3H, CH,COO) and 1.2 , 0 . 8 6 , 0 .81 and 0 .6 ( o t h e r m e t h y l s ) . 
Analys is -Found : C, 78 .60 ; H, 10 .30 
CgqH.gO, r e q u i r e s : C, 7 8 . 7 3 ; H, 10.407„. 
F u r t h e r e l u t i o n wi th l i g h t p e t r o l e u m - e t h e r ( 2 : 1 ) and 
c r y s t a l l i z a t i o n from l i g h t pe t ro leum af forded 4p-hydroxy-7-
o x o c h o l e s t - 5 - e n - 3 3 - y l a c e t i c ac id y - l a c t o n e (CCCXXXVIII)(300 mg) 
m.p. 260° . ^ „„^ 1770s ( y - l a c t o n e CO) 1678s (C=G-C=0), 
1630W (C=C), 1145 and 1020 cm"""" ( C - 0 ) ; 6 6.08d (IH, C g - v i n y l i c H, 
J = 2Hz), 5 . l6dd ( IH, C.a-H, p s e u d o - e q u a t o r i a l , J = 2Hz and 8Hz), 
2 .4 s (IH, Cj^p-H, Y- lac tone methylene p r o t o n ) , 2o25d (IH, C£a-H 
Y- lac tone methylene p r o t o n , J = 6Hz) and 1 .2 , 0 . 9 1 , 0 .83 and 
0 . 7 ( m e t h y l s ) . 
Analysis-Found : C, 78 .90 ; H, 9.80 
^29^44^3 ^e<l^ires : C, 79 .09 ; H, 1 0 . 0 0 ^ . 
Reac t ion of the a c e t a t e (CCCXXXVII) wi th Mn(I I I ) a c e t a t e 
A mixture of t h e a c e t a t e (CCCXXXVII)Cl00 mg), Mn( I I I ) ace t a -
( 2 g ) , a c e t i c a c i d (3 ml) and a c e t i c anhydr ide ( 1 . 5 ml) was 
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heated \mder refliix for 2 hours . Usual work up and column 
chromatography of the reac t ion mixture followed by c r y s t a l l i -
zat ion from l i g h t petroleum afforded the l ac tone (CCCXXXVIII) 
(40 mg), m»p« and m.m.p* 260° with the sample obtained e a r l i e r . 
7"0xocholeat-5--en~3B-yl ace ta te (CCLXXIII) 
To a so lu t ion of choles t -5-en-3p-yl ace ta te (CCCXXV) (8 g) 
in carbon t e t r a c h l o r i d e (150 na) , a c e t i c acid (30 ml) and ace t i c 
anhydride (10 ml) was added at 0*^ 0 a so lu t ion of t - b u t y l 
chromate [Prom t -bu ty l alcohol (60 ml), chromium t r i o x i d e 
(20 g ) , a ce t i c acid (84 ml) and a c e t i c anhydride (10 m l ) ] . 
The mixture was heated under ref lux for four hours and the reac t ion 
mixture was d i lu ted with cold water. The organic l aye r was 
washed with water, sodium bicarbonate so lu t ion (5/^) and again 
with water and dried over anhydrous sodiiim su lpha te . Evaporation 
of the solvent under reduced pressure gave an o i l which was 
c r y s t a l l i z e d from methanol to give the ketone (CCLXXIII)(3.5 g ) , 
m.p. 156° (Lit.-^^^ m.p. 156-158°). 
Reaction of 7-oxochole3t-5-en-36-yl ace ta te (CCLXXIII) with 
Mn(III) ace ta te t7-oxochole3ta-3 .5-d iene (CCXCVI). T-oxocholest-
5-en-3B.4g-yl d i ace t a t e (CCCXLI) and 4B-hydroxy-7-oxochole3t-5-en--
3B-yl a c e t i c acid Y-lactone (CCCXXXVIII) 
A mixture of 7-oxocholest-5-en-3p-yl acetate (CCLXXIII) 
(2 g ) , Mn(III) ace t a t e (30 g ) , ace t i c acid (40 ml) and a c e t i c 
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anhydried (20 ml) vas heated under re f lux for f ive hours . The 
reac t ion mixture was worked up in the usual manner. Evaporation 
of. the solvent gave an o i l (ca . 1.8 g) which was chromatographed 
over s i l i c a g e l (40 g ) , Blut ion with l i g h t petroleum-ether 
( l 6 : l ) and c r y s t a l l i z a t i o n from methanol gave the dienone 
(CCXCYI) (300 mg), m.p. and m.m.p. 117° (Lit."'-^'^ m.p. 118°) . 
Fur ther e l u t i o n with l l ^ h t petrole\im-ether (12:1) and 
c r y s t a l l i z a t i o n from methanol afforded the 7-oxocholest -5-en-
3p-yl ace ta t e (CCLXXIII) (200 mg), m.p. and m.m.p. 156°(Lit.-^^ 
m.p. 156-158°). 
Continued e lu t ion with l i g h t petroleum-ether (6:1) and 
c r y s t a l l i z a t i o n from methanol gave 7-oxocholest-5-en-3P,4a-yl 
d i ace t a t e (CCCXLI) (200 mg), m.p. 200°. j) „„^ 1745, 1730s 
(two CH-COO), 1675s (C=C-C=0), 1620 (C=C), 1260 and 1225 cm""^  
(two a c e t a t e ) ; 6 5.86s (IH, Cg-vinylic H), 4.66mc (IH, C_a-H, 
a x i a l , Wi = 15Hz), 5.6br (IH, C^p-H a x i a l , W^- = 5Hz), 2 .05, 
1.98s (6H, two CH,COO), 1.25, 0 .93 , 0.83 and 0.66 (o ther methyls) 
Analysis-Found : C, 74.19; H, 9.48 
^31^48^5 ^®^^i^®s ' C, 74.36; H, 9.662. 
Fur ther e lu t ion with l i g h t petroleum-ether (2:1) and 
c r y s t a l l i z a t i o n from l i g h t petroleum afforded the y- lactone 
(CCCIXXVIII) (400mg), m.p. and m.m.p. 260° with the sample 
obtained e a r l i e r . v 
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7-Oxochole3t-5-en-5B»yl chlor ide (CCCXLII) 
A solut ion of t - b u t y l chromate [Prom t - b u t y l alcohol 
(60 ml) , chromium t r i o x i d e (20 g ) , a c e t i c acid (84 ml) and 
ace t i c anhydride (10 ml)] was added at 0°C to a so lu t ion of 
choles t -5-en-3p-yl chlor ide (CCCXXXII) (8 g) in carbon t e t r a -
chlor ide (150 ml), a c e t i c acid (30 ml) and a c e t i c anhydride 
(10 ml) . The reac t ion mixture was heated under ref lux for 
four hours and d i lu ted with excess of water . The organic l aye r 
was washed success ively with water, sodi\im bicarbonate so lu t ion 
(5/1)' and again with water and dr ied over anhydrous sodi\im 
sulphate . Evaporation of the carbon t e t r a c h l o r i d e under reduced 
pressure furnished an o i l y res idue idiich was c r y s t a l l i z e d in 
methanol to give the ketone (CCCXLII) (3 .8 g ) , m.p. 144°(Li t . ' 
m.p. 144-145°). 
Reaotlon of 7-oxocholest-5-en-3B-yl chlor ide (CCCXLII) with 
Mn(III) ace ta te ;7-oxochole3ta-3 .5-d iene (CCXGVI) and 4B-hydroxy-
7-oxochole8t-5-en-3B-yl a c e t i c ac id Y-lactone (CCCXXXVIII) 
A mixture of 7-oxocholest-5-en-3p-yl chlor ide (CCCXLII) 
(2 g ) , Mn(III) ace ta te (30 g ) , ace t i c acid (40 ml) and a c e t i c 
anhydride (20 ml) was heated under ref lux for four hours . The 
reac t ion mixture was worked up in t h e usual manner. Evaporation 
of the solvent gave an o i l (ca . 1.9 g) which was chromatographed 
over s i l i c a gel (40 g ) . Bach f r ac t ion of 25 ml was co l l e c t ed . 
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Elut ion with l i g h t petroleum-ether ( l 6 : l ) and c r y s t a l l i z a t i o n 
from methanol gave the dienone (CCXCVI) (350 mg), m.p. and 
m.m.p. 117° (Lit.^^'^ m.p. 118°) . 
Further e lu t ion with l i g h t petroleum-ether (12:1) and 
c r y s t a l l i z a t i o n from methanol afforded the chlor ide (CCCXLII) 
(200 mg), m.p. and m.m.p. 144° (Lit .^^® m.p. 144-145°). 
Continued e lu t ion with l i g h t petroleum-ether (2:1) and 
crysta3J. izat ion from l i g h t petroleum afforded the y- lac tone 
(CCCIXXVIII) (350 mg), m.p. and m.m.p. 260° with the sample 
obtained esurlier. 
7-0x0choleSta-3.5-diene (CCXOVI) 
To a so lu t ion of 7-oxocholest-5-en-3p-yl a ce t a t e (CCLXXIII) 
(5 g) in ethanol (100 ml) was added hydrochloric acid (5 ml; 12N) 
and the reac t ion mixture was heated under ref lux for two hours . 
On allowing the r eac t ion mixture to cool , the dienone (CCXCVI) 
separated as p l a t e s which was f i l t e r e d and r e c r y s t a l l i z e d firom 
ethanol (3 .5 g ) , m.p. 117° (Lit."'-^'^ m.p. 118°) . 
Reaction of 7-oxocholesta-3.5-diene (CCXCVI) with Mn(III) a c e t a t e : 
4B-hydroxy-7-oxocholest-5-en-3B-yl ace t i c acid Y-lactone(CCCXXXVIII) 
A mixture of the dienone (CCXCVI) (2 g ) , Mn(III) ace ta te 
(25 g ) , a c e t i c acid (40 ml) and a c e t i c anhydride (20 ml) was 
heated tinder ref lux for two hours . The reac t ion mixture was 
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worked up in the usual manner. Evaporation of the solvent gave 
an o i l (ca . 1,85 g) which was ohromatographed over s i l i c a gel 
(40 g ) . Bach f rac t ion of 25 ml was co l l ec ted . Elut ion with 
l i ght petiroleum-ether (16:1) gave the s t a r t i n g dienone (CCXCVI), 
c r y s t a l l i z e d from methanol (400 mg), m.p. and m.m.p. 117 
(Lit.-'-^'^ m.p. 118°). 
Further e lu t ion with l i g h t petroleum-ether (2:1) and 
repeated c r y s t a l l i z a t i o n from l i ^ h t petroleum provided the 
Y-lactone (CCGXXXVIII) (400 mg), m.p. and m.m.p. 260° with the 
sample obtained e a r l i e r . 
5tt.6B~Dibromocholestan-36-ol 
To a solution of cho les te ro l (14 g) in e ther (100 ml) was 
added gradually bromine so lu t ion (5 ml bromine dissolved in 
100 ml g l a c i a l ace t i c acid containing 2 g of anhydrous sodium 
acetate) with s t i r r i n g . The so lu t ion turned yellow and promptly 
set to a s t i f f paste of dibromide. The mixture was cooled and 
st irred with a g l a s s rod for f ive minutes to ensure complete 
crys ta l l i za t ion . The product was then f i l t e r e d under suction 
and washed with a cold e t h e r : a c e t i c ac id (3:7) mixture \ in t i l 
the f i l t r a t e was completely co lou r l e s s . The white dibromide 
was a i r dried (15 g ) , m.p. 112-113° (Lit."^^^ m.p. 113°). 
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3~03co-3g«6B-dibromochole3tane 
5a,6p-Dibromocholestan-3p-ol (10 g) was suspended in 
acetone (300 ml) in a three necked f lask f i t t e d with a s t i r r e r 
and a dropping funnel. The suspension was s t i r r e d for f ive 
minutes and Jones ' reagent (15 ml) was then added dropwise from 
the dropping funnel in a course of f i f t een minutes. The 
temperature of the reac t ion mixture during oxidat ion was main-
ta ined between 0-5 by ex terna l cooling. After the addi t ion was 
complete, s t i r r i n g was continued for add i t iona l f i f t een minutes 
and cold water (200 ml) was then added. The product thus 
obtained was f i l t e r e d under suc t ion , washed thoroughly with 
water and a i r dr ied to give the dibromoketone (8 .5 g ) , m.p. 
73-75° (Li t .155 ^__p^ 750j^ 
3-0x0 choles t -5-ene 
3-0xo-5a,6p-dibromocholestane (5 g) was dissolved in e ther 
(100 Bil) and g l a c i a l a ce t i c acid (2 .5 ml). Zinc dust (7 .5 g) 
was then added in small por t ions during t h i r t y minutes with 
continuous shaking. After the complete add i t ion , the e the r 
l aye r containing suspended zinc dust was f i l t e r e d , washed 
successively with water, sodium bicarbonate so lu t ion (5/^) and 
again with water and dr ied over cuihydrous sodium sulphate . 
Removal of the solvent provided an o i l irtiich was c r y s t a l l i z e d 
from methanol t o give 3-oxocholest-5-ene (3 g ) , m . p . l 2 6 ° ( L i t . ^ ^ 
m.p. 129°) . 
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3-0xochole3t-4-ene (CCII) 
A so lu t ion of 3-oxocholest-5-ene (3 g) in ethanol (30 ml) 
containing oxa l ic acid (0.4 g) was heated under ref lux for 
f i f t een minutes. The reac t ion mixture was poured in to cold 
water and ext rac ted with e t h e r . The e t h e r e a l so lu t ion was washed 
sucdessively with water, sodium bicarbonate so lu t ion (5/^) and 
again with water and dried over anhydrous sodium su lpha te . The 
o i ly r e s idue , obtained a f t e r the evaporation of t he so lvent , 
was c r y s t a l l i z e d from ethanol to give the ketone (CCII) (1.2 g ) , 
m.p, 80° (Lit.-'-^^ m.p. 81-82°) . 
Reaction of 3-oxochole3t-4-ene (CCII) with Mn(lII) a c e t a t e : 
3-0X0chole3t-4-en~6a-.yl ace t a t e (CCCXLIII) and 3-oxocholest-' 
4-en-6B-yl a c e t a t e (CCCXLIV) 
,A mixture of 3-oxocholest-4-ene (CCII) (2 g ) , Mn(III) ace ta te 
(30 g ) , a c e t i c acid (40 ml) and ace t i c anhydride (20 ml) was 
heated tinder reflux for t h ree hours. The reac t ion mixture was 
worked up in the usual manner. Evaporation of the solvent gave 
an o i l ( ca . 1.8 g) which was chromatographed over s i l i c a gel 
(40 g)L. Bach f rac t ion of 25 ml was co l l ec t ed . Elut ion with 
l i g h t petroleum-ether (12:1) and c r y s t a l l i z a t i o n from methanol 
ol39 
gave the ketone (CCII) (200 mg), m.p. and m.m.p. 80 
Fur ther e lu t ion with l i g h t petroleum-ether (10:1) afforded 
3-0X0cholest-4-en-6a-yl ace t a t e (CCCXLIII) c r y s t a l l i z e d from 
methanol (250 mg), m.p. 102°(Lit.-*-^^ m.p. 103°) . D „„^ 1740 
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(CH,COp), 1685 (C=C-C=0), 1620 (C=C) and 1240 cm""'- ( a c e t a t e ) ; 
6 5.66s (IH, C ^ - v i n y l i c H) , 5.1dd (IH, GgP-H, a x i a l , J = 11 and 
5Hz), 2 .07s (3H, CH,GOO), 1 .2 , 0 . 9 6 , 0 ,85 and 0 . 7 ( o t h e r m e t h y l s ) . 
Continued e l u t i o n with t h e same so lven t system (10:1) gave 
cho] 
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3 - o x o h o l e s t - 4 - e n - 6 p - y l a c e t a t e (CCCXLIV) (400 mg), m.p. 101° 
(Lit.-^^^^ m.p. 1 0 2 ° ) . ^ „„^ 1730 (CH,COO), 1680 (C=C-C=0), 
1615 (C=C) and 1245 cm"-"- ( a c e t a t e ) ; 6 5.63s (IH, C ^ - v i n y l i c H) , 
5.26dd (IH, Cga-H, e q u a t o r i a l , J = 5Hz and 3Hz), 2 . 1 (3H, GH^COO), 
1 .26 , 0 . 9 3 , 0 .83 and 0 .71 ( o t h e r m e t h y l s ) . 
3 "0xocho l e s t a -4 .6~d l ene (CCXGIX) 
The compound, (CCCXLIII) (100 mg), e t h a n o l (10 m l ) , h y d r o -
c h l o r i c ac id (1 ml; 12N) was hea ted under r e f l u x fo r one hour 
and al lowed t o c o o l , t h e 3 - o x o c h o l e 3 t a - 4 , 6 - d i e n e (CGXCIX) 
s e p a r a t e d a s p l a t e shaped c r y s t a l which was f i l t e r e d under 
s u c t i o n and a i r d r i e d (70 mg), m.p . and m.m.p. 79° ( L i t . 
m.p. 7 9 - 8 0 ° ) . 
The a c e t a t e (GGGXLIV) (100 mg), e t h a n o l (10 ml) h y d r o c h l o r i c 
ac id ( l ml ; 12N) under s i m i l a r r e a c t i o n c o n d i t i o n s a f forded t h e 
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dienone (CGXCIX) (60 mg), m.p. and m.m.p. 79 
3 - 0 x o c h o l e 3 t a - 4 . 6 - d i e n e (CCXGIX) 
To a s o l u t i o n of 3 -oxo-5a ,63-d ib romocho les t ane (5 g) i n 
dimethylformamide (50 ml) was added l i t h i u m c h l o r i d e (1 g) and 
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the reac t ion mixture was heated under ref lux for one hour. The 
reac t ion mixture was poured in to water and extracted with e ther . 
The e the rea l l a y e r was washed with water, sodium bicarbonate 
so lu t ion (5/i) and again with water and dr ied over anhydrous 
sodium sulphate . Removal of the solvent gave an o i l ( c a . 4 . 5 g) 
which was chromatographed over s i l i c a ge l (100 g ) . Bach 
f r ac t ion of 25 ml was co l l ec t ed . Blution with l i g h t petroleum-
e the r (12:1) and c r y s t a l l i z a t i o n from methanol afforded 3-oxo-
choles ta-4 ,6-diene (CCXCIX) (2 .5 g ) , m.p. and m.m.p. 7 9 ° ( L i t . ^ 
m.p. 79-80°) . 
Fur ther e lu t i on with l i g h t petroleum-ether (12:1) and 
c r y s t a l l i z a t i o n from methanol gave 3-oxocholes ta- l ,4-diene 
(0 .5 g ) , m.p. 110° ( L i t . ^ ^ ° m.p. 112°) . 
Reaction of 3-oxochole3ta-4.6-'diene (CCXCIX) with Mn(III) a c e t a t e : 
3-0X00hole8t-4-en-6a-yl ace ta te (GCCXLIII) 
A mixture of tiieketone (CCXCIX) (2 g ) , Mn(III) a ce t a t e (40 g ) , 
ace t i c acid (40 ml) and a c e t i c anhydride (20 ml) was heated 
under re f lux for f ive hours . The reac t ion mixture was worked 
up in the usual manner. Evaporation of the solvent provided 
an o i l (ca . 1,9 g) which was chromatographed over s i l i c a ge l 
(40 g ) . Bach f r ac t ion of 25 nil was co l l ec t ed . Elut ion with 
l i g h t petroleum-ether (12:1) and c r y s t a l l i z a t i o n from methanol 
provided the s t a r t i n g dienone (CCXCIX) (400 mg), m.p. and m.m.p. 
79° ( L i t . ^ ^ ° m.p. 79-80°) . 
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Further e l u t i o n with l i g h t petroleum-ether (10:1) afforded 
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the ketone (CCCXLIII) (500 mg), m.p. and mom,p. 102 
6-Hitrochole3t-5-ene (CCCXLY) 
A Buspenaion of f ine ly powdered choles t -5-ene (CCCXVIII) 
(6 g) in g l a c i a l a ce t i c acid (50 ml) was vigorously s t i r r e d 
at room temperature and t rea ted with n i t r i c acid (15 ml; d 1 .5) , 
followed by addi t ion of sodium n i t r i t e (3 g) over a period of 
one hour. The r eac t ion mixture was poured into cold water and 
the yellow sol id mass thus obtained was ext rac ted with e the r . 
The e the rea l l aye r was washed successively with water, sodium 
bicarbonate so lu t ion (5^) and again with water and dried over 
emhydrous sodium sii lphate. Removal of the solvent provided 
the desired compound as an o i l which was c r y s t a l l i z e d from 
ethanol to give 6-n i t rocholes t -5-ene (CCCXLV) as l e a f l e t s 
(4 g ) , m.p. 119-120° (Li t .^^^ m.p. 120-121°). 
Reaction of 6- .ni trocholest-5-ene (CCCXLV) with Mn(III) a c e t a t e : 
6-ni t rocholeBt-5-en-7a-yl ace ta te (CCCXLVI) and 6 - n i t r o c h o l e s t -
5-en-4tt.7a-yl d i ace t a t e (CCCILVII) 
A mixture of 6 -n i t rocholes t -5 -ene (CCCXLV) (2 g ) , Mn(III) 
ace ta te (30 g ) , ace t i c acid (40 ml) and a c e t i c anhydride (20 ml) 
was heated under re f lux f o r th ree hours . The reac t ion mixture 
was worked up in the usua l manner. Evaporation of the solvent 
gave an o i l ( ca . 1,8 g) which was chromatographed over s i l i c a gel 
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(40 g ) . Each f r a c t i o n of 25 ml WAS c o l l e c t e d . E l u t i o n with 
l i g h t p e t r o l e i i m - e t h e r (40 :1 ) gave t h e s t a r t i n g compound 
(CCCXLV) (300 mg), m.p. and m.ai.p. 119° (Lit.-"-^^ m.p. 1 2 0 - 1 2 1 ° ) . 
F u r t h e r e l u t i o n w i th l i g h t p e t r o l e u m - e t h e r (30 :1 ) and 
c r y s t a l l i z a t i o n from methanol a f forded 6 - n i t r o c h o l e s t - 5 - e n -
7 a - y l a c e t a t e (CCCXLVI) (400 mg), m.p. 142° ; ^ „ ^ ^ 1740s(CH.:^C00), 
1620W (C=C), 1520s , 1360s(-N02) and 1235s cm"-"" ( a c e t a t e ) ; 6 5.63s 
( IH, C-p-H, p s e u d o - e q u a t o r i a l , W^  = 4Hz), 2 . 0 s (3H, CH_COO), 1 .3 , 
0 . 9 , 0 .83 and 0 .7 ( o t h e r m e t h y l s ) . 
Analys is-Pound : C, 73 .30 ; H, 9 .76 ; F , 2 .71 
O^^E^rj^O^ r e q u i r e s : C, 7 3 . 5 3 ; H ,10 .00 ; N, 2.95X>-
Continued e l u t i o n wi th l i g h t p e t r o l e u m - e t h e r (15 :1 ) provided 
6 - n i t r o c h o l e s t - 5 - e n - 4 a , 7 a - y l d i a c e t a t e (CCCXLVII) as a non-
c r y s t a l l i z a b l e o i l (400 mg); )> „ ^ ^ 1730 br(CH,COO), l620w (C=C), 
1520, 1360s (-NOj) , 1225, 1015 cm~^ ( C - 0 ) ; 6 5 .63s ( IH, C^p-H, 
p s e u d o - e q u a t o r i a l , W-J- = 4Hz), 4..63 mc(lH, G.p-H, a x i a l , W i = 7Hz), 
2 . 0 s (3H, CH^COO), 1 .9s (3H, GH^COO), 1 .2 , 0 . 9 , 0 . 85 and 0 .68 
( o t h e r m e t h y l s ) . 
Analys is -Found : C, 6 9 . 8 5 ; H, 9 . 0 3 ; N, 2.46 
C^^H^gNOg r e q u i r e s : C, 70 .02 ; H, 9 . 2 8 ; N, 2.63/1. 
6 - y i t r o c h o l e 8 t - 5 - e n - 3 B - . y l a c e t a t e (CCCXLVIII) 
C h o l e s t - 5 - e n - 3 p - y l a c e t a t e (CCCXXV) (5 g) was covered wi th 
n i t r i c ac id (100 ml; d, 1.42) and fuming n i t r i c ac id (25 ml ;d , 1.52) 
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was added t o i t . Sodium n i t r i t e (5 g) was added to the suspension 
gradual ly over a period of one hour with continuous s t i r r i n g . 
Sl ight ex terna l cooling was a lso affected during the course of 
the r eac t ion , and the s t i r r i n g was continued for add i t i ona l two 
hours . The mixture was d i lu ted with an excess of i ce -co ld water 
when a yellow spongy mass separated on the surface and a green 
coloured so lu t ion was obtained. The idiole mass was ext rac ted 
with e t h e r . The e the rea l solut ion was washed success ively with 
water, sodium bicarbonate so lu t ion ( 5/P) and again with water and 
dried over anhydrous sodium su lpha te . Evaporation of the solvent 
provided the n i t r o compound (CCCXLVIII) as an o i l which was 
c r y s t a l l i z e d from methanol (3 .5 g ) , m.p. 102 ( L i t . ^ m.p. 
102-104°). 
Reaotlon of 6-n i t rocholes t -5-en-3B-yl ace ta te (CGGXLYIII) with 
Mn(III) aceta te ;6-oxo-5a-choles tan-3B-yl ace ta t e (CLXX). 6-n i t ro~ 
cholest-5"en-3Bt7a-yl d i ace t a t e (CGCXLIX) and 3B-acetoxy-6~nitro-
8a-hydroxychole8t-5-en-7g-yl a c e t i c acid Y-lactone (CCCL) 
A mixture of 6 -n i t rocho les t -5 -en-3p-y l ace ta te (CCCXLVIII) 
(2 g ) , Mn(III) ace t a t e (30 g ) , a ce t i c acid (40 ml) and ace t i c 
anhydride (20 ml) was heated under ref lux for f ive hours . The 
reac t ion mixture was worked up in the usual manner. Evaporation 
of the solvent gave an o i l (ca . 1.9 g) which was chromatographed 
over s i l i c a g e l (40 g ) . Each f rac t ion of 25 ml was co l l e c t ed . 
Elut ion with l i g h t petroleum-ether (20:1) and c r y s t a l l i z a t i o n from 
methanol gave the s t a r t i n g n i t r o compound (CCCXLVIII)(400 mg). 
m.p. and m.m.p. 102° 
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F u r t h e r e l u t i o n with l i g h t p e t r o l e u m - e t h e r (10 :1 ) and 
c r y s t a l l i z a t i o n f rom'methanol gave 6 - o x o - 5 a - c h o l e s t a n - 3 p - y l 
a c e t a t e (CLXX) (200 mg), m.p. and m.m.p. 127 
B l u t i o n with t h e same so lven t system (10 :1 ) provided 
6 - n i t r o c h o l e s t - 5 - e n - 3 p , 7 a - y l d i a c e t a t e (CCCXLIX) as a non-
c r y s t a l l i z a b l e o i l (300 mg); )) ^^ ^^ ^^  1745br (2 x CH^COO), I625w 
(C=C), 1530, 1360s (-NOg) and 1235br cm-"-(acetate); 6 5.63s (IH, 
CYP-H* p s e u d o - e q u a t o r i a l , W^  = 4Hz), 4 .6 mc(lH, C,a-H, a x i a l , 
Wi = 18Hz), 2 . 0 s (3H, CH^COO), 1.96s (3H, CH^COO), 1 .2 , 0 . 9 , 0 .8 
and 0 .68 ( o t h e r m e t h y l s ) . 
Analys is -Pound : C, 6 9 . 8 8 ; H, 9 .10 ; N, 2 .48 
C-^H.gNOg r e q u i r e s : C, 7 0 . 0 2 ; H, 9 . 2 8 ; N, 2.63/^. 
Continued e l u t i o n wi th l i g h t p e t r o l e u m - e t h e r ( 5 : 1 ) gave 
3 p - a c e t o i y - 6 - n i t i r o - 8 a - * h y d r o x y c h o l e s t - 5 - e n - 7 a - y l a c e t i c ac id 
Y- lac tone (CCCL) as a n o n - c r y s t a l l i z a b l e o i l (400 mg); ^ „^_ 
17708 ( Y - l a c t o n e CO), 1735s ( C H ^ O ) , l650w (C=C), 1520, 1370s 
( - N 0 2 ) a h d 1235 cm""'- ( a c e t a t e ) ; 6 4.53mc (IH, C^a-H, a x i a l , 
Wi = 18Hz), 2.33d (2H, Cg-CH2-C00-, t - l a c t o n e methylene p r o t o n s , 
J = 6Hz), 1 .98s (3H, CH^COO), 1 .26 , 1 .15 , 0 .93 and 0 .7 ( o t h e r 
m e t h y l s ) . 
Analys is -Pound : C, 70 .12 ; H, 8 . 7 9 ; N, 2.46 
C^^H -^^ NOg r e q u i r e s : C, 70 .29 ; H, 8 .94 ; N, 2.64/^. 
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6-Nltrocholest-5-en~3B-yl chlor ide (CCCLII) 
To a well s t i r r e d mixture of choles t -5-en-3p-y l chlor ide 
(CCCXXXII) (12 g ) , g l a c i a l ace t i c acid (80 ml) and n i t r i c acid 
(25 BLL; d, 1.5) a t temperature below 20 , was added sodium 
n i t r i t e (3 g) gradual ly over a period of two hours . After 
complete addi t ion of sodiiim n i t r i t e , the mixture was s t i r r e d for 
about one hour. Ice-co ld water was added and the yel lowish so l id 
thus obtained was f i l t e r e d under suct ion and a i r d r i ed . Recrys-
t a l l i z a t i o n from methanol gave the des i red 6 -n i t rocho le s t -5 -en -
3p-yl chlor ide (CCCLII) as needles ( 8 . 3 g ) , m.p. 151-152°(Lit."'''^^ 
m.p. 153°) . 
Reaction of 6-n i t rocholes t -5-en-3B-yl ch lor ide (CCCLII) with 
Mn(III) ace ta te ;3B-ch lo ro -6 -n i t rocho les t -5 -en-7a-y l ace ta t e 
(OOCLII-a)t 3S-chloro-6-ni t ro-7a-hydroxycholes t -5-en-8g-yl a c e t i c 
acid Y-lactone (CCCLIII). 3B-chloro-6-ni t rocholes t -5-en-7B-yl 
ace ta te (CCCLIY). 4B-hydroxy-6a-acetoxy-6B-nitro-5g-cholestan-
3B-yl a c e t i c acid y- lac tone (CCCLV) and 4B-hydroxy-6-nitrocholest-
5-en-36-yl a c e t i c acid y- lac tone (CCCLVI) 
A mixture of 6 -n i t rocho les t -5 -en-3p-y l chlor ide (CCCLII) 
(2 g ) , Mn(III) ace t a t e (25 g)f a c e t i c ac id (35 ml) and a c e t i c 
anhydride (20 ml) was heated under reflux for ten hours . The 
reac t ion mixture was worked up in the usual manner. Evaporation 
of t h e solvent gave an o i l (ca . 1.85 g) which was chromatographed 
over s i l i c a ge l (40 g ) . Each f r ac t ion of 25 ml was co l l ec t ed . 
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Elut ion with l i g h t petroleum-ether (40:1) and c r y s t a l l i z a t i o n 
from methanol gave the s t a r t i n g n i t r o compound (CCCLII) (400 mg), 
^144 
m.p. and m.m.p. 131 
Elut ion with the same solvent system (40:1) afforded 
3p-ch lo ro-6-n i t rocho les t -5 -en-7a-y l ace ta te (CCCLII-a) as a 
n o n - c r y s t a l l i z a b l e oilj_ (150 mg); )) g^^ ^^ ^ 1735s (CH^COO), l650w 
(C=C), 1525 and 1360(-N02) and 1235s cm'-*- ( a c e t a t e ) ; 6 5.6s 
(IH, C„p-H, pseudo-equator ia l , W-J- = 4Hz), 3.8mc (IH, C,a-H, 
axia l , Wi = 18Hz), 2.03s(CH,C00), 1.18, 0 .9 , 0.8 and 0.68 
(other methyls) . 
Analysis-Found : 0, 68.32; H, 8.9; N, 2.61 
^29^46^^4^-'- ^®^^i^es : C, 68.54; H, 9.12; N, 2.755^. 
Fur ther e lu t ion with l i g h t petroleum-ether (38:1) and 
c r y s t a l l i z a t i o n from methanol afforded 3P-ch loro-6-n i t ro -7a-
hydroxycholest-5-en-8a-yl ace t i c acid y- lac tone (CCCLIII) 
(200 mg), m.p. 197°; ^^^^ 1770s (y - l ac tone , CO), l620w (C=C), 
1530, 1360s (-NOg)-*-"^ ^ and 760s cm~-'-(C-Cl); 6 5.66s (IH, C^p-H, 
pseudo-equa tor ia l ) , 3.71mc (IH, C,a-H, a x i a l , W^  = l6Hz), 2.55br 
(2H, CQ-CH2-g-0-, Y-lactone methylene pro tons) , 1.16, 0 .9 , 0,81 
and 0.66 (methyls) . 
Analysis-Found : C, 68.76; H, 8.64; N, 2.60 
C 2 Q H . . N 0 . C 1 r equ i res : C, 68.82; H, 8.76; N, 2o76/^. 
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Continued e l u t i o n wi th l i g h t p e t r o l e u m - e t h e r (20 :1 ) gave 
3 P - c h l o r o - 6 - n i t r o c h o l e s t - 5 - e n - 7 p - y l a c e t a t e (CCCLIV) as a 
n o n - c r y a t a l l i z a b l e o i l ^ (200 mg); ^ „„^ 1730s (CH,COO), l620w 
(C=C) ," l520 , 1365s (-N02)"'"^^, 1230s ( a c e t a t e ) , 1015 ( C - 0 ) , and 
760 cm"-'- ( C - C l ) ; 6 4.58mc (IH, C^a-H, a x i a l , W^  = 6Hz), 3.78mc 
(IH, C^a-H, a x i a l , W^  = l6Hz) , 1 .95s (3H, CH^GOO), 1 .26 , 1 . 1 , 
0 . 9 1 , 0 .82 and 0 .7 ( o t h e r m e t h y l s ) . 
Analys is -Found : C, 68 .39 ; H, 8 .90 ; N, 2 .65 
CggH^gNO^Cl r e q u i r e s : C, 68 .54 ; H, 9 . 12 ; N, 2.75?e • 
F u r t h e r e l u t i o n with l i g h t p e t r o l e u m - e t h e r (15 :1 ) f u r n i s h e d 
4 p - h y d r o i y - 6 a - a c e t o x y - 6 p - n i t r o - 5 a - c h o l e s t a n - 3 P - y l a c e t i c ac id 
Y- lac tone (CCCLV) as a non-cry s t a l l iz ab l e 6 i l - ( 2 0 0 mg); */ _ ^ 
1775s ( Y - l a c t o n e CO), 1750s (CH^COO), 1520, 1370s (-NO2), 1235 
( a c e t a t e ) and 1020 cm" ( C - 0 ) ; 6 5.28dd (IH, C,a-H, e q u a t o r i a l , 
Jc5a-H, C4a-H = ^ ' ^ i Jc4a-H, C3a-H = ^ -^Hz) , 2 .48 and 2 .28 
(-CHpCOO, Y- lac tone methylene p r o t o n s ) , 2 . 0 s (3H, CH,COO), 1.2, 
0 . 9 5 , 0 . 8 1 and 0 . 7 ( m e t h y l s ) . 
Analys is -Found : C, 69 .92 ; H, 9 . 1 4 ; N, 2.52 
C^^H.gNOg r e q u i r e s : C, 70 .02 ; H, 9 . 2 8 ; N, 2 .63? . . 
F u r t h e r e l u t i o n with l i g h t p e t r o l e u m - e t h e r ( 2 : 1 ) 
and c i y s t a l l i z a t i o n from methanol a f fo rded 4 p - h y d r o x y - 6 - n i t r o -
c h o l e s t - 5 - e n - 3 p - y l a c e t i c a c i d Y- lac tone (CCCIVI) (350 mg), 
m.p. 216° ; V' ™=^  1775s ( Y - l a c t o n e CO), l640w (C=C), 1530, 1360s 
(-NOg) and 1020 cm" ( C - 0 ) ; 6 5.4d ( IH, C.a-H, p s e u d o - e q u a t e r i a l , 
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J = 5Hz), 2.46s (IH, CH2-COO, C|p-H, y- lactone methylene pro ton) , 
2.28d (IH, CH2-COO, Cj^a-H, y- lactone methylene proton, J=6Hz), 
1 .1 , 0 . 9 1 , 0.81 and 0.7 (methyls) . 
Analysis-Pound : C, 73 .71; H, 9.49; N, 2.78 
CggH^cNO. r equ i res : C, 73.84; H, 9 .61 ; N, 2.97j^. 
Reaction of choles t -S-ene (CCCXYIII) with Mn(III) ace t a t e in the 
presence of propionic acid and propionic stnhydride;2'-methyl-5g-
hydroxycholestan-6a-yl a c e t i c acid Y-lactone (CCCLVII) and 2 ' -
methyl-7a-propionoxy-4g-hydroxychole3t-5-en-36-yl a c e t i c acid 
Y-lactone (CCCLYIII) 
A mixture of choles t -5-ene (CCCXVIII) (2 g ) , Mn(III) ace ta te 
( 3 0 g ) , propionic acid (50 ml) and propionic anhydride (25 ml) 
was heated under re f lux u n t i l the dark brown colour of Mn(III) 
ion disappeared ( 'v- one hour ) . The reac t ion mixture wag poured 
in to water and ex t rac ted with e the r . The e the rea l l aye r was 
washed with water, sodium bicarbonate so lu t ion {57o) and again 
with water and dried over anhydrous sodium su lpha te . Evaporation 
of the solvent gave an o i l (ca . 1.85 g ) , >rfaich was chromatographed 
over s i l i c a ge l (40 g ) . Each f rac t ion of 2 5 ml was co l l ec t ed . 
Blution with l i g h t petrolexim afforded the subs t r a t e (CCCXVIII) 
_129 (200 mg), m.p. and m.m.p. 94 
Fur ther e lu t ion with l i g h t petrole\im-ether (25:1) and 
c r y s t a l l i z a t i o n from methanol afforded 2'-methyl-5oc-hydroxy-
choles tan-60-yl ace t i c acid y- lactone (CCCLVII) (400 mg). 
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m.p. 148°; "^ ^^^ 1765s (y-lactone CO), and 1215 cm""^  (C-0); 
II13,A • ^""^ 
6 2.3umc (IH, CH,-CH-C00, y-lactone methine pro ton) , 0.94, 0 .88, 
0.81 and 0.7 (methyls) . 
Analysis-Pound : C, 81 .21 ; H, 11.18 
^30^50^2 ^®<l^i™s • ^t 81.39; H, 1 1 . 3 8 ^ . 
' Continued e lu t ion with l i g h t petroleum-ether (24^1) afforded 
2 '-methyl-7a-propionoxy-4p-hydroxycholest-5-en-3p-yl ace t i c acid 
Y-lactone (CCCLVIII) as a n o n - c r y s t a l l i z a b l e o i l (400 mg); 
/ n.o-r 1770s (Y-lactone CO), 1735s (Hj-C^COO) and 1210 cm"-'-(C-0); 
6 5.56s (IH, Cg-vinylic H), 5.23m (IH, C„p-H, pseudo-equatorial 
Wi = 4Hz), 4.96d (IH, C^a-H, pseudo-equator ia l , J = 5Hz), 2.3m(lH, 
CH -^CHCOO, Y-lactone methine proton) , 2.14q (CH,-CH2C00, J=6Hz), 
1.2, 1 .1 , 0 .9 , 0 . 8 1 , 0.7 and 0.65 (methyls) . 
Analysis-Potmd : C, 77.18; H, 10.11 
^33^52^4 ^6^^i^®s • C» 77.30; H, 10.227.,. 
Reaction of cholest-5-en-3B-yl ace ta t e (CCCXXY) with Mn(III) 
ace ta te in the presence of propionic acid and propionic anhydride; 
chole8t-5-en-36-yl propionate (CCCLXI) 
A mixture of choles t -5-en-3p-yl ace ta te (CCCXXV) (2 g ) , 
Mn(III) ace t a t e (30 g ) , propionic acid (40 ml) and propionic 
anhydride (20 ml) was heated under ref lux for two hours. The 
reac t ion mixture was worked up in the usual manner. Evaporation 
of the solvent gave an o i l (ca. 1.75 g) which was chromatographed 
over s i l i c a ge l (40 g ) . Each f r ac t ion of 25 ml was co l l ec t ed . 
Elut ion with l i g h t petroleum-ether (25:1) gave the subs t r a t e 
13 2 (CCCXXV) (200 mg), m.p. and m.m.p. 114° 
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Fur ther e lu t ion with l i g h t petroleum-ether (22:1) and 
c r y s t a l l i z a t i o n from acetone afforded choles t -5-en-3p-yl 
propionate (CCCLXI) (800 mg), m.p. 100°; v) ^ j ^ ^ 1730s(CH^-CH2C00) , 
and 1200 cm"^ (C-0); 6 5.36br (IH, Cg-vinylic H), 4.53br (IH, 
C^a-H, a x i a l , W^- = l6Hz), 2o2q (2H, CH -^CHgCOO, J = 7Hz), 1.2, 
1.08, 1 .01, 0 . 9 1 , 0.83 and 0.68 (methyls) . 
Analysis-Pound : C, 81.07; H, 11.14 
^30^50^2 ^®<l^ ^^®s : C, 81.39; H, 11.38/^ ' 
A mixture of cho les te ro l (1 g ) , pyr idine (1 .5 ml) and 
propionic anhydride (1 ml) was heated on a water bath fo r f ive 
hours . The re su l t ing brown solu t ion was poured onto crushed 
ice-water mixture with s t i r r i n g . The l i g h t brown so l id thus 
obtained was f i l t e r e d under suc t ion , washed with water and a i r 
d r ied . The crude product on r e c r y s t a l l i z a t i o n from acetone gave 
the pure propionate (CCCLXI).(700 mg), m.p. 100°. 
Reaction of chole8t-5-en-3B-yl chlor ide (CCCXXXII) with Mn(III) 
acetate in the presence of propionic acid and propionic anhydride; 
Gholest-5-en-3B-yl propionate (CCCLXI) 
A mixture of choles t -5-en-3p-y l chlor ide (CCCXXXII) (2 g ) , 
Mn(III) ace ta te (30 g ) , propionic ac id (50 ml) and propionic 
anhydride (25 ml) was heated under ref lux f o r three hours . The 
reac t ion mixture was woiked up in the usual manner. Evaporation 
of the solvent gave an o i l (ca . 1.85 g) which was chromatographed 
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over s i l i c a ge l (40 g ) . Each f r ac t ion of 25 ml was co l l ec t ed . 
Elut ion with l i g h t petroleum-ether gave the subs t ra te (CCCXXXII) 
ol33 (800 fflg), m.p. and m.m.p. 94 
Fur ther e lu t i on with l i g h t petroleum-ether (22:1) furnished 
choles t -5-en-3p-yl propionate (CCCLXI) c r y s t a l l i z e d from acetone 
(400 mg), m.p. and m,m.p.lOO with the sample obtained e a r l i e r . 
Reaction of 7-oxocholest-5-ene (CCCXXXYI) with Mn(III) ace ta te 
in the presence of propionic acid and propionic anhydride;7-oxo-
chole3t-5-en-4B-yl propionate (CCCLXII). 7-oxochole3t-5-en-4B-yl 
ace ta te (CCCXXXVII) and 4B-hydroxy-2'-methyl-7-oxocholest-5-en-
3B"yl ace t i c acid y- lactone (CGCLXIII) 
A mixtureof the ketone(CCCXXXVl) (2 g ) , Mn(III) ace ta te (45 g ) , 
propionic acid (50 ml) and propionic anhydride (25 ml) was heated 
under r e f lux for s ix hours. The reac t ion mixture was worked up 
in the usual manner. Evaporation of the solvent gave an o i l 
(ca . 1.75 g) ^ i c h was chromatographed over s i l i c a gel (40 g ) . 
Bach f rac t ion of 25 ml was co l l ec t ed . Elut ion with l i g h t 
petroleum-ether (15:1) and c r y s t a l l i z a t i o n from methanol afforded 
(CCCXXX7I) (200 mg), m.p. and m.m.p. 128 
Fur ther e lu t ion with l i g h t petroleum-ether (12:1) and 
c r y s t a l l i z a t i o n from methanol provided 7-oxocholest-5-en-4B-yl 
propionate (CCCLXII) (300 mg), m.p. 112°; \) „„^ 1730s(HeCo-C00), 
1670s (C=C-C=0), 1630W (C=C) and 1190 cm~^ (C-0); 6 5.71s (IH, 
Cg-vinylic H), 5.31mc (IH, C.a-H, pseudo-equator ia l , W-^ =4JIz), 
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2. l6q (2H, CH^-CH2-C00, J=7Hz), 1.3, 1.25, 1 .1 , 0 . 91 , 0.81 and 
0.65 (methyls) . 
Analysis-Found ; C, 78.75; H, 10.39 
C-QH^QO, r equ i re s : C, 78,90; H, 10.59% . 
Further e lu t ion with l i g h t petroleum-ether (10:1) and 
c r y s t a l l i z a t i o n from methanol afforded 7-oxocholest-5-en-4p-
yl a ce t a t e (CCCXXX7II) (lOO mg), m.p. and m.m.p. 140°. The 
compeorison was made with the sample (CCCXXXVII) obtained from 
(CCGXXXVI) with Mn(lII) ace ta te in the presence of ace t i c acid 
and ace t i c anhydride. 
Continued e lu t ion with l i g h t petroleum-ether (3:1) gave 
4p-hydroxy-2 '-methyl-7-oxocholest-5-en-3p-yl a c e t i c acid 
Y-lactone (CCCLXIII) c r y s t a l l i z e d from methanol (400 ng) , m.p. 
230°; ^ „„^ 1770s (y- lac tone CO), l670s (C=C-C=0), l620w(C=C) 
and 1170 cm""^  (C-0); 6 6.Old (IH, Cg-vinylic H, J=2Hz), 5.06dd 
(IH, C.a-H, pseudo-equator ia l ,J=2 and 8Hz), 2o33nic (IH, CH,-CHCOO-
Y-lactone methine proton) , 1.2, 0 . 9 1 , 0.81 and 0.7 (methyls) . 
Analysis-Found : C, 79.03; H, 10.01 
^30^46^3 ^®<l^^®s : C, 79.25; H, 10.19?^. 
7-Oiochole s t a -3 .5 -d iene (CCXCVI) 
The compound (CCCLXII), m.p. 112° (100 mg) in ethanol(lO ml) 
was heated under ref lux with hydrochlor ic acid ( l ml; 12N) for 
one hour. On allowing the reac t ion mixture to cool , the ketone, 
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7-oxocholesta-3,5-diene (CCXCVI) separated as needle shaped 
c r y s t a l which was f i l t e r e d under suct ion and a i r dried (60 mg), 
m.p. and m.m.p. 117° ( L i t . ' ' m.p. 118°) . 
The ccmpoiind (CCCXXXVII), m.p. 140° (75 mg) in ethanol 
(10 ml) and HCl ( l ml) under s imi l a r reac t ion condi t ions gave 
7-0X0cholesta-5,5-diene (CCXCVI) (50 mg), m.p. and m.m.p. 
117° (Lit.^^"^ m.p. 118°) . 
Reaction of 7-oxochole3t-5-en-3B-yl ace ta te (CCLXXIII) with 
Mn(III) ace ta te in the presence of propionic acid and propionic 
anhydride 17--oxochole3ta-3t5-diene (CCXCVI). 7-oxochole3t-5-en-
3B-yl propionate (CCCLXV) and 4S-hydroiy-2 '-methyl-7-oxochQlest-
5-en-36-yl a c e t i c acid y- lac tone (CCCLIIII) 
A mixture of 7-oxocholest-5-en-3p-yl ace ta te (CCLXXIII)(2 g ) , 
Mn(III) ace t a t e (40 g ) , propionic acid (50 ml) and propionic 
anhydride (25 ml) was heated \mder reflux f o r f ive hours . The 
r eac t ion mixture was worked up in the usual manner. Removal of 
the solvent provided an o i l (ca . 1.85 g) which was chromatographed 
over s i l i c a g e l (40 g ) . Each f r a c t i o n of 25 ml was c o l l e c t e d . 
Blut ion with l i g h t petroleum-ether (16:1) and c i y s t a l l i z a t i o n 
from methanol gave the dienone (CCXCVI) (400 mg), m.p. and 
m.m.p. 117 
Fur ther e lu t ion with l i g h t petroleum-ether (14:1) and 
c r y s t a l l i z a t i o n from methanol afforded 7-oxocholest-5-en-
3p-yl propionate (CCCLXV) (200 mg), m.p. 133°; >> „^^ 1730s 
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(CH5-CH2-COO), 1670s (C=C-C=0), 1630W (C=C), 1200 and 1020 cm"-'-
(C-0)} 6 5.65s (IH, Gg-vinylic H), 4.65 mc(lH, G^a-H, a x i a l , 
Wi ="l8Hz), 2.33q (2H, CH^-CH2C00, J = 6Hz), 1.26, 1.21, 1 .11, 
0 .9 , 0.81 and 0.66 (methyls) . 
Analysis-Found : C,. 78.68; H, 10.42 
C^QH^QO^ r equ i r e s : C, 78.90; H, 10.59/^. 
Continued e lu t ion with l i g h t petroleum-ether (12:1) and 
c r y s t a l l i z a t i o n from methanol gave the s t a r t i n g ket6ne(CCLXXtII) 
^136 (200 mg), m.p. and m.m.p. 156 
Fur ther e lu t ion with petroleum-ether (3:1) and c r y s t a l l i -
za t ion from methanol provided the Y-lactone(CCCLXIII).(400 mg),m.p.and 
m.m.p. 230°. The comparison was made with the sample (CCCLXIII) 
obtained from (CCCXXXVI) with Mn(III) ace ta te in the presence of 
propionic acid and propionic anhydride. 
Reaction of 7-oxochole3t-5-en-3B-yl chlor ide (CGCXLII) with 
Mn(III) ace t a t e in the presence of propionic acid and propionic 
anhydrljde:7-oxocholesta-3.5-diene (CCXCVI). 4B-hydroxy-2'-methyl-
7-0X0chole8t-5-en-36-yl ace t i c acid Y-lactone (CCGLXIII) and 
46-hydroxy-7-oxocholest-5-en-3B-yl ace t i c acid y- lac tone 
(COCXXXVIII) 
A mixture of 7-oxocholest-5-en-3p-yl chlor ide (CGCXLII) 
(2 g ) , Mn(III) ace t a t e (40 g ) , propionic acid (40 ml) and 
propionic anhydride (20 ml) was heated under ref lux for a 
- 246 -
period of f ive hours . The reac t ion mixture was worked up in 
the usual manner. Evaporation of t h e solvent g a v e ^ n o i l ( c a . l . 8 5 g 
which was chromatographed over s i l i c a g e l (40 g ) . Each f r ac t ion 
of 25 ml was co l l ec t ed . Blution with l i g h t petroleum-ether 
(16;1) and c r y s t a l l i z a t i o n from methanol gave the dienone 
ol37 (CCICVI) (300 mg), m.p. and m.m.p. 117 
Further e lu t ion with l i g h t petroleum-ether (12:1) and 
c iys ta l l i s sa t ion from methanol afforded the s t a r t i ng ketone 
138 
(CCCXLII) (200 mg), m.p. and m.m.p. 143 
Continued e lu t i on with l i g h t petroleum-ether (3:1) and 
c r y s t a l l i z a t i o n from methanol gave 4p-hydroxy-2 ' -methyl-7-
oxochole8t-5-en-3P-yl ace t i c acid y- lactone (CCCLXIII) (400 n^) , 
m.p. and m.m.p. 230° with the sample (CCCLXIII) obtained e a r l i e r , 
Further e l u t i o n with l i g h t petroleum-ether (2:1) and 
c r y s t a l l i z a t i o n from l i g h t petroleum afforded the y- lactone 
(CCCXXXVIII) (200 mg), m.p. and m.m.p, 260°. The comparison 
was made with the sample (CCCXXXVIII) obtained from (CCCXXXVI) 
with Mn(lII) ace ta te in the presence of a c e t i c acid and a c e t i c 
anhydride. 
Reaction of 7-oxocholesta-3.5-diene (CCXCYI) with Mn(III) ace ta te 
in the presence of propionic acid and propionic anhydride;43-
hydroxy-2*-methyl-7-oxocholest-5-en-36-yl ace t ic acid y- lactone 
(CCCLXIII) 
A mixture of the dienone (CCXCVI) (2 g ) , Mn(III) 
ace ta te (40 g ) , propionic acid (40 ml) and propionic anhydride 
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(20 ml) was heated under ref lux for two hours . The reac t ion 
mixture was worted up in the usual manner. Evaporation of 
the solvent gave an o i l (ca . 1.9 g) lAiich was chromatographed 
over s i l i c a gel (40 g ) . Bach f r ac t i on of 25 m;i was co l l ec t ed . 
Blut ion with l i g h t petroleum-ether (16:1) gave the s t a r t i n g 
.137 
dienone (CCXCVI) (400 mg) m.p. and m.m.p. 117 
Further e lu t i on with l i g h t petroleum-ether (3:1) and 
repeated c r y s t a l l i z a t i o n from methanol provided the y- lac tone 
(CCCLXIII) (400 mg), m.p. and m.m.p. 230°. The comparison was 
made with the sample (CCCLXIII) obtained from (CCCXXXVI) with 
Mn(lII) ace ta te in the presence of propionic acid and propionic 
anhydride. 
PART - I I 
66-Hydroxy-5a-bromocholestan-36-yl ace ta te 
A so lu t ion of d io le s t -5 -en -3p-y l a c e t a t e (CCCXXV)(6.0 g) 
in e the r (200 ml) was cooled to '^ -10°C. Perch lor ic acid ( 0 . 8 ml) 
and NBS (4 .8 g) were added and the mixture was s t i r r e d at 2 5°C 
for two hours . The e the rea l so lu t ion was washed with water, 
sodium th iost i lphate so lu t ion and again with water and dried 
over anhydrous sodium su lpha te . Evaporation of the solvent 
provided an o i l , which was c r y s t a l l i z e d from l i g h t petroleum 
to give 6p-hydroxy-5a-bromocholestan-3P-yl ace ta t e (2 .2 g ) , 
m.p. 160° (Li t .^^^ m.p. 162°) . 
6»0xo-5tt~'bromochole8tan-3B-yl ace ta te (CCLXXXVII) 
6p-Hydroxy-5a-bromocholestan-3P-yl ace ta te (5 g) was 
suspended in acetone (130 ml) in a three necked f lask f i t t e d 
with a s t i rrer and a dropping funnel . The suspension was 
st irred for f ive minutes and Jones* reagent (8 ml) was then 
added dropwise from a dropping funnel in the course of f i f t een 
minutes. The temperatirce of the reac t ion mixture during 
oxidation was maintained between 0-5°C by ex terna l cool ing. 
After the add i t i on , was complete, s t i r r i n g was continued for 
add i t iona l f i f t een minutes and cold water (100 ml) was then 
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added. The product thus obtained was f i l t e r e d under s u c t i o n , 
washed thoroughly with water and dried t o g ive the 5a-bromoketone 
(CCLIXXVII) (4 g) m.p. 162° (Li t .^^^ m.p. 1 6 2 ° ) . 
Reaction of 6-oxo-5a-hromocholestan»3B-yl a c e t a t e (CCLXXXYII) 
with dimethylformamide in the presence of l i t h i u m ch lor ide as 
c a t a l y 8 t i 6 - o x o - 1 9 - n o r c h o l e s t a - l , 3 , 5 ( l 0 ) - t r i e n e (CLIV). 6 -oxo-
choleBta'-2.4~diene (OCCII), 6-oxochole8t"4"en-3B-yl a c e t a t e 
(CCXCII)« 6~oxo-5tt~chole8tan~3B-yl a c e t a t e (CLXX) and 3 . 6 - d i o x o -
5tt"Cholestane (CCCLXVII) 
A mixture of 6-oxo-5a-hromocholestan-3p-yl a c e t a t e 
(CCIiIXIVIl)-^^^ (3 g ) , dimethylformamide (30 ml) and l i th ium 
ch lor ide ( 0 . 7 5 g) was heated under reflixx for t h i r t y minutes. 
The reac t ion mixture was pouired i n t o water and extracted with 
e ther . The e therea l l a y e r was washed with water, sodium 
bicarbonate s o l u t i o n (5/^), and again with water and dried over 
anhydrous sodium sulphate . Removal of the so lvent provided an 
o i l ( ca . 2 .8 g) idiich was chromat eg raphe d over s i l i c a g e l (60 g ) . 
Bach f r a c t i o n of 25 ml was c o l l e c t e d . B lut ion with l i g h t 
petroleum-ether (40:1) and c r y s t a l l i z a t i o n from methanol afforded 
41,56 
6 - o x o - 1 9 - n o r c h o l e s t a - l , 3 , 5 ( l O ) - t r i e n e (CLIV) (500 mg), m.p.110; 
^ max. l^SOs (C=C-C=0), 1590s ( J)3=C '^ aromatic) ; 7^  ^ax. ^^^ ^ ^ 
295 nm; 6 8.Odd (IH, C.-H, J = 8Hz, o-coupled and J = 2Hz, 
m-coupl«d), 7.3m (3H, C^-H, C2-B^C,-H) , 0 . 8 s (3H, CT^_-CH_), 
1.0 and 0.96 (o ther methy l s ) . 
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Analysis-Pound : C, 8 5 . 0 1 ; H, 1 0 . 2 5 
CggH-QG requires : C, 85 .18 ; H, 10.44/'* . 
Purther e l u t i o n with l i g h t petroleum-ether (38:1) and 
c r y s t a l l i z a t i o n from methanol afforded 6 - o x o c h o l e s t a - 2 , 4 - d i e n e 
(COCII) (800 mg), m.p. 128° (L i t .^^° m.p. 129-130° ) ; ^ „„^ 
3120 (C=C-H), 16708 (-C=C-C=C-C=0) and 1625 cm"""" (C=C); ^ ^^^ 
3l6i4nnj5 6.6dd (IH, C^-H, JQ^^H C3-H = ^^^* '^ C4-H C2-H = ^^^^' 
5.96mc (2H, Cg-H and C^-H), 2.3mc (2H, C^-H2), 1 . 0 , 0 . 9 5 , 0 .88 
and 0 .7 (methy l s ) . 
Analysis-Poiind : C, 84 .59; H, 10 .90 
Cg^H^gO requires : C, 84 .75; H, 11,06% . 
Continued e l u t i o n with l i g h t petrole\iffl-ether (20:1) and 
c r y s t a l l i z a t i o n from methanol gave 6 - o x o c h o l e s t - 4 - e n - 3 p - y l 
ace ta te (CCXCII) (100 mg), m.p. 109° (Lit.-""^^ m.p. 1 1 0 ° ) , 
Purther e l u t i o n with l i g h t petroleum-ether (15:1) and 
c r y s t a l l i z a t i o n from methanol furnished 6 -oxo -5a -cho l e s tan -
3p-yl ace ta te (CLXX) (200 mg), m.p. 127° (Lit.-*-^^ m.p.127-128°) . 
Purther e l u t i o n with l i g h t petroleum-ether ( 5 : 1 ) and 
c r y s t a l l i z a t i o n from methanol provided 3 ,6 -d ioxo -5a -cho le s tane 
ol54 (CCCLXVII), m.p. and m.m.p. l 6 8 
6-Qxo-5tt-chole8tan-3B-yl ch lor ide (CCCXXXV) 
To a s o l u t i o n of 6 - n i t r o c h o l e s t - 5 - e n - 3 p - y l chloride(CCCLII) 
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(6 g) in hot g l a c i a l a c e t i c ac id (120 ml) , zinc dust (12 g) 
was added g radua l ly in small por t ions with shaking. The 
suspension was heated under reflux fo r four hours and water 
(12 ml) was added a t r e g u l a r i n t e r v a l s during the course of 
r eac t ion . The hot so lu t ion was f i l t e r e d to remove unreacted 
zinc and the f i l t r a t e was d i lu ted with an excess of ice cold 
water. The organic matter was ex t rac ted with e ther and the 
e the rea l so lu t ion was washed success ively with water, sodium 
bicarbonate so lu t ion (5%) and again with water and dried over 
anhydrous sodium su lpha te . Evaporation of the solvent gave an 
o i l which was c i y s t a l l i z e d from methanol to give the ketone 
(CCCXXXV) (3 .5 g ) , m.p. 128° (Lit."'-^'^ m.p. 127-128°). 
6-Oxo~5tt-bromocholestan-36-71 chlor ide -(CLXXII) 
6-0xo-5a-ch61estan-3p-yl chlor ide (CCCXXXV) (4.0 g ) , in 
e ther (50 ml) a t 0 C was t r e a t e d with a so lu t ion of bromine in 
g l a c i a l a c e t i c acid (near ly 50 ml, bX). The addi t ion of 
bromine so lu t ion was completed over a period of one hour. The 
reac t ion was catalysed with a few drops of hydrobromic ac id , 
decolour iza t ion proceeds r a p i d l y and the c i y s t a l l i n e mater ia l 
separated a f t e r the add i t ion of approximately ha l f of the bromine 
so lu t ion . The reac t ion mixture was fu r the r allowed t o stand at 
0°C for ha l f an hour to ensure complete c r y s t a l l i z a t i o n . The 
so l id was f i l t e r e d under suct ion r e c i y s t a l l i z e d from l i g h t 
petroleum and 6-oxo-5a-bromocholestan-3p-yl chloride (CLXXII) was 
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col lec ted as white c r y s t a l s m.p. 123-124° (Lit."'-^^ m.p.124-126°; 
Reaction of 6-oxo-5a-l3romochole3tan-3B-.Yl chlor ide (CLXXII) with 
dimethylformamide in the presence of l i thi i im chlor ide as a 
ca ta l .ys t :6 -oxo-19-norcho le3 ta -1 .3 .5 ( l0 ) - t r i ene (CLIY). 6-oxo-
choles ta -2 .4-d iene (CCCII) and 3«6-dioxo»5tt-chole3tane(CCCLXYII) 
A mixture of 6-oxo-5a-bromocholestan-3p-yl chlor ide (CLXXII) 
(2 g ) , dimethylformamide (20 ml) and l i th ium chlor ide (0 .5 g) 
was heated under ref lux f o r th ree hours . The reac t ion mixture 
was worked up in the usual manner. Removal of the solvent 
provided an o i l (ca.. 1.85 g) which was chromatographed over 
s i l i c a g e l (40 g ) . Each f r a c t i o n of 25 ml was co l l ec t ed . 
Blut ion with l i g h t petroleum-ether (40:1) and c r y s t a l l i z a t i o n 
from methanol afforded 6 -oxo-19-norcho les ta - l ,3 ,5 ( lO) - t r i ene 
(CLIV) (300 mg), m.p. and m.m.p. 110° (Lit/"*- '^^ m.p. 110°) . 
Fur ther e lu t ion with l i g h t i>etroleum-ether (38:1) and 
c r y s t a l l i z a t i o n from methanol gave 6-oxocholesta-2,4-diene 
(CCCII), (400 mg), m.p. 128° ( L i t . ^ ^ ° m.p. 129-130°). 
Continued e lu t i on with l i g h t petroleum-ether (5:1) and 
c r y s t a l l i z a t i o n from methanol provided 3,6-dioxo-5a-cholestane 
^154 
(CCCLI7II) (300 mg), m.p. and m.m.p. 168 
Chole8t-5-en-3B-yl propionate (CCCLXI) 
A mixture of cho les te ro l (50 g ) , pyridine (75 ml) and 
propionic anhydride (50 ml) was heated on a water bath for 
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f ive hours. The re su l t ing brown so lu t ion was poured onto crushed 
ice-water mixture with s t i r r i n g . The l i g h t brown so l id thus 
obtained was f i l t e r e d under suc t i on , washed with water and a i r 
dried. The crude prodixjt on r e c r y s t a l l i z a t i o n from acetone 
gave the pure propionate (CCCLXI) (45 g ) , m.p. 100°. 
6B-Hydroxy-5a-bromocholestan-3B-yl propionate 
A so lu t ion of choles t -5-en-3p-y l propionate (CCCLXI) 
(6.0 g ) in e the r (200 ml) was cooled t o ^ l O ° C . Perch lor ic acid 
(0 .8 ml) and NBS (4 .8 g) were added and the mixture was s t i r r e d 
at 25 C for two hours . The e the rea l so lu t ion was washed with 
water, sodium th iosu lpha te so lu t ion and again with water and 
dried over anhydrous sodium su lpha te . Evaporation of the solvent 
provided an o i l , which was c r y s t a l l i z e d from l i g h t petroleum to 
give 6p-hydroxy-5a-bromocholestan-3p-yl propionate (2 .5 g ) , 
m.p. 140°. 
6-'0xo-5a-bromocholestan-3B~yl propionate (CCCLXVI) 
6p-Hydroxy-5a-bromocholestan-3p-yl propionate (5 g) was 
suspended in acetone (150 ml) in a li iree necked f lask f i t t e d 
with a s t i r r e r and a dropping funnel. The suspension was s t i r r e d 
fo r f ive minutes and Jones ' reagent (8 ml) was then added 
dropwise from a dropping funnel i n the course of f i f t e e n minutes. 
The temperature of the reac t ion mixture during oxidat ion was 
maintained between 0-5 C by ex te rna l cool ing. After the addi t ion 
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was complete, s t i r r i n g was continued for add i t iona l f i f t een 
minutes and cold water (100 ml) was then added. The product 
thus obtained was f i l t e r e d \mder suc t ion , washed thoroughly 
with water and dried to give 6-oxo-5a-hromocholestan-3p-yl 
propionate (CCCIXVI) (3 .7 g) m.p. 116°. 
Reaction of 6-oxo-'5a-bromocholestan~3B-yl propionate (CCCLXVI) 
with dimethylformamide in the presence of l i th ium chlor ide as a 
ca ta ly8t ;6-oxo~19-norcholes ta-1 .3 .5( lO)-- t r iene (CLIY). 6-oxo-
ohole8ta-2.4-diene (CCCII), 6'-oxochole3t-4~en~36-yl propionate 
(CCCLXYIII). 6-oxo-5a"Chole3tan-3B-yl propionate (CCCLXIX) and 
3.6-dioxo-5a-cholestane (CCCLXVII) 
A mixture of 6-oxo-5a-bromocholestan-3p-yl propionate 
(CCCLXVI) (3 g ) , dimethylformamide (30 ml) and l i th ixm chlor ide 
(0.75 g) was heated tinder refltix for one hour. The r eac t ion 
mixture was worked up in the usual manner. Removal of the solvent 
provided an o i l (ca . 2.85 g) which was chromatographed over s i l i c a 
ge l (60 g ) . Bach f r ac t ion of 25 ml was co l l ec t ed . Blut ion with 
l i g h t petroleum-ether (40:1) and c r y s t a l l i z a t i o n from methanol 
gave 6 -o io -19 -no rcho le s t a - l , 3 , 5 (10 ) - t r i ene (CLIY) (400 mg), 
m.p. 110° ( L i t . ^ ^ ' 5 ^ m.p. 110°) . 
Fur ther e lu t ion with l i g h t petroleum-ether (38:1) and 
c r y s t a l l i z a t i o n from methanol afforded dienone (CCCII) (700 mg) 
m.p. 128° ( L i t . ^ ^ ° m.p. 129-130°). 
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Continued e lu t i on with l i g h t petroleum-ether (18:1) and 
c r y s t a l l i z a t i o n from methanol furnished 6-oxocholest-4-en-5p-
y l propionate (CCCLXVIII) (100 mg), m.p. 134°j >> „ ^ ^ 1735s 
(CH^-CH^COO), 1680s (C=C-C=0), l630w (0=0) and 1180 cm"''-
(p rop iona te ) ; 6 5.93s (IH, C. -v inyl ic pro ton) , 5.23 mc(lH, C,(i-H, 
a x i a l , Wi = l6Hz), 2.3q (2H, CH^CH2C00-, J = 7Hz), 1.23, 1 .11, 
1.0, 0 . 9 1 , 0.81 and 0.7 (methyls) . 
Analysis-Found : C, 78.78; H, 10.45 
^30^48^3 ^ e ^ i ^ « s : C, 78.90; H, 10.59/i . 
Fur ther e lu t i on with l i g h t petroleum-ether (14:1) and 
c rys ta i l l i za t ion from methanol gave 6-oxo-5a-cholestan-3p-yl 
propionate (CCCLXIX) (400 mg), m.p. 108° ; \) jjjg^^l730s(CH^CH2C00), 
1705a (C=0) and 1185 cm"-^  (p rop iona te ) ; 6 4.58mc (IH, C,a-H, a x i a l , 
Wi = 18Hz), 2.3q (2H, CH -^CHjCOO, J = 7Hz), 1.2, 1.08, 0 .9 , 0.83 
0.75 and 0.65 (methyls) . 
Analysis-Found : C, 78.38; H, 10.83 
^30^50°3 ^e<l^i^3 • ^» 78.55; H, 10.995^. 
Further e l u t i o n with l i g h t petroleum-ether (6:1) and 
c r y s t a l l i z a t i o n from methanol gave 3,6-dioxo-5a-cholestane 
ol54 (CCCLX7II) (100 mg), m.p. 168° ( L i t . m.p. 168°) . 
PART - I I I A 
3tlgmast-5"en~3B-.Yl chlor ide 
Freshly pur i f ied th ionyl chlor ide (40 ml) was added gradual ly 
to p - s i t o s t e r o l (50 g) a t room temperature . A vigorous reac t ion 
ensued with the evolut ion of gaseous products. When the reac t ion 
slackened, the mixture was gent ly heated at a temperature 
50-60 on a water bath for one hour and then poured onto crushed 
ice wi th s t i r r i n g . The yellow sol id thus obtained was f i l t e r e d 
under suc t ion and wa^ed several t imes with ice cold water and 
a i r d r i ed . R e c r y s t a l l i z a t i o n from acetone gave s t igmast -5-en-
3p-yl chloride (45 g ) , m.p. 82" 
Stlgmast-5-ene 
Stigmast-5-en-3p-yl chlor ide (10 g) was dissolved in warm 
amyl alcohol (230 ml) and sodixim metal (20 g) was added to the 
so lu t ion with continuous s t i r r i n g over a period of e ight hours. 
The reac t ion mixture was warmed occas iona l ly . Vfhen a l l the 
sodium metal was d isso lved , the reac t ion mixture was poured 
in to water, a c id i f i ed with hydrochlor ic acid and then allowed 
t o stand overnight . A white c r y s t a l l i n e so l id thus obtained 
was f i l t e r e d under suc t ion , washed thoroughly with water and 
a i r d r i ed . The crude mater ia l was r e c r y s t a l l i z e d from acetone 
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015-7 
t o p rov ide s t i g m a s t - 5 - e n e ( 8 . 3 g ) , m.p. 75 
7-0x0atIgmast-5-6116 (CCCLXX) 
A s o l u t i o n of t - b u t y l chromate [Prom t - b u t y l a l c o h o l (60 ml ) , 
chromium t r i o x i d e (20 g), a c e t i c a c i d (84 ml) and a c e t i c anhydr ide 
(10 ml) ] was added a t 0°C t o a s o l u t i o n of s t i g m a s t - 5 - e n e ( 8 g) in 
carbon t e t r a c h l o r i d e (150 m l ) , a c e t i c a c i d (30 ml) and a c e t i c 
anhydr ide (10 m l ) . The c o n t e n t s were hea t ed unde r r e f l u x f o r 
f o u r hou r s and t h e n i t was d i l u t e d w i th wa t e r . The o r g a n i c 
l a y e r was washed s u c c e s s i v e l y wi th wa t e r , sodium b i c a r b o n a t e 
s o l u t i o n ( 5*/,) suad a g a i n with water and d r i e d over anhydrous 
sodium s u l p h a t e . Evapora t ion of t h e so lven t under reduced 
p r e s s u r e fu rn i shed an o i l which was c r y s t a l l i z e d from methanol t o 
157 g i v e t h e ketone (GCCLXX) ( 3 . 0 g ) , m.p. 114° 
Schmidt r e a c t i o n of 7 -oxo3 t igmas t -5 -ene (CCCLXX);7-oxo-7a-aza-
B-homoat igmast-5-ene (CCCLXXI) 
To a s o l u t i o n of 7 - o x o s t i g m a s t - 5 - e n e (CCCLXX) ( l . O g) and 
s u l p h u r i c ac id ( 1 . 2 ml) i n d r i e d benzene (7 ml ) , sodium a z i d e 
(240 mg) was added s lowly wi th s t i r r i n g a t room t e m p e r a t u r e . 
A b r i s k r e a c t i o n ensued and a f t e r one h o u r , t h e r e a c t i o n 
mix ture was poured onto crushed i c e . The benzene l a y e r was 
s e p a r a t e d and aqueous l a y e r e x t r a c t e d s e v e r a l t i m e s wi th 
chloroform and t h e o rgan i c e x t r a c t s were combined t o g e t h e r . 
The combined e x t r a c t was washed wi th wa te r , sodium b i c a r b o n a t e 
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solu t ion (5/i) and again with water and dried over anhydrous 
sodium su lpha te . Removal of the solvent under reduced pressure 
afforded 7-oxo-7a-aza-B-homostigmast-5-ene (CCCLXXI) as an o i l 
0I57 
which was c r y s t a l l i z e d from l i g h t petroleum (450 mg), m.p.238 ; 
') n.o^ 3430 br(NH), l650s (CONH), I6l0w (C=C)} / \ „„^ 220 nm 
(C=C-C—NH);. 6 7.2s (IH, N-H), 5.7s (IH, Cg-vinylic pro ton) , 
3.2mc (Cgp-H), 1.2, 0 .9 ,0 .86 and 0.65 (methyls) . 
Analysis-Pound : C, 81.24; H, 11.32; N, 3.08 
Cgc^ H^ gNO requ i r e s : C, 81.43; H, 11.54; N, 3.27^ . 
7-0x0Stigma8t-5-en-3B~yl chlor ide (CCCLXXIII) 
A so lu t ion of t - b u t y l chromate [From t - b u t y l alcohol(60 ml), 
CrO,(20 g ) , a c e t i c acid (84 ml) and ace t i c anhydride (10 ml)] was 
added at 0 C to a so lu t ion of s t igmast-5-en-3P-yl ch lor ide (8 g) 
in carbon t e t r a c h l o r i d e (15O ml), a c e t i c acid (30 ml) and ace t i c 
anhydride (10 ml) . The mixture was refluxed for 3 hours and then 
i t was d i lu ted with water. The organic l aye r was washed with 
water, sodium bicarbonate so lu t ion (5^) and again with water 
and dried over anhydrous sodium s\ilphate. Evaporation of the 
solvent under reduced pressure furnished the ketone (CCCLXXIII) 
as an o i l lAiich was c r y s t a l l i z e d from methanol (3 .0 g ) , m.p. 
156 ; ^ „„^ 1670s (C=C-C=0) and 760 cm (C-Gl); 6. 5.6s 
(IH, Og-vinylic H), 3.7m (IH, C^a-H, ax ia l , Wi:?18Hz), .1 .2 , 0.9 
and 0.7 (methyls ) . 
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Schmidt reac t ion of 7~oxo3tlgmast-5-en-3B-yl chloride(GCCLXXIII); 
7"03Co-7a-aza-B--homo3tigma5t~3"en-3B-yl chlor ide (CCCXV) 
To a so lu t ion of 7-oxostigmast-5-en-3p-yl ch lor ide ( l g) 
and sulphuric acid (1 .2 ml) in dried benzene (7 ml), sodium 
azide (240 mg) was added slowly with s t i r r i n g at room temperature. 
A br i sk reac t ion ensued, a f t e r one hour the reac t ion mixture was 
poured onto crushed i c e . The benzene l a y e r was separated and 
aqueous l a y e r ext rac ted severa l t imes with chloroform and the 
organic e x t r a c t s were combined toge the r . The combined ex t rac t 
was washed with water, sodium bicarbonate so lu t ion (5^) and 
again with water and dr ied over anhydrous sodium sviiphate. 
Removal of the solvent afforded 7-oxo-7a-aza-B-homostigmast-
5-en-3p-yl chlor ide (CCCXV) which was c r y s t a l l i z e d from l i g h t 
petroleum (450 mg), m.p. 168 ; v 3120s (NH), 1660s (CONH), 
IUct2 • 
I6i0w (C=C) and 750 cm""'- (C-Cl); 6 7.2s (IH, NH), 5.7s (IH, 
Cg-vinylic H), 3.8mc (IH, C-a-H, a x i a l , W| = 18Hz), 3.2mc (IH, 
CgP-H), 1.24, 0 .98, 0.86 and 0.72 (methyls) . 
Analysis-Found : C, 75.14; H, 10.28; N, 2.92 
C2gH4QN0Cl requi res : C, 75.36; H, 10.46; N, 3.03/^ . 
7-0xocholest-5-en-3B-yl propionate (CCCLXV) 
To a so lu t ion of choles t -5-en-3p-y l propionate (CCCLXI) 
(8 g) in carbon t e t r a c h l o r i d e (150 ml), propionic acid (30 ml) 
and propionic anhydride (10 ml) was added a t O^ C a so lu t ion of 
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t - b u t y l chromate [Prom t - b u t y l alcohol (60 ml), chromium 
t r i ox ide (20 g ) , propionic acid (84 ml) and propionic anhydride 
(10 m l ) ] . The mixture was heated under inf lux for five hours 
and the reac t ion mixture was d i l u t ed with cold water. The 
organic l a y e r was washed with water, sodium bicarbonate solut ion 
(5> )^ and again with water and dr ied over anhydrous sodium 
su lpha te . Evaporation of the solvent under reduced pressure gave 
an o i l which was c i y s t a l l i z e d from methanol t o give the ketone 
(OCCLXV) (3 g ) , m.p. 135°. 
Schmidt r e a c t i o n of 7-oxochole3t-5~en-3B-yl propionate(GOCLXV)t 
7-0X0-7a-aza-B-homochole3t~5-en--30~ol (CCLXXII) 
To a solut ion of 7-oxocholest-5-en-3P-yl propionate (CCCLXV) 
(2 g) and sulphur ic acid (2 ,5 ml) in dried benzene (15 ml), 
sodium azide (0 .5 g) was added slowly with s t i r r i n g at room 
temperature in a period of t h i r t y minutes. A b r i sk reac t ion 
ensued and a f t e r one hour the reac t ion mixture was poured onto 
crushed i c e . The benzene l a y e r was separated and aqueous l aye r 
was ext rac ted severa l t imes with chloroform and the organic 
e x t r a c t s were combined toge the r . The combined ex t r ac t was 
washed with water, sodixim bicarbonate so lu t ion (5^) and again 
with water and dried over anhydrous sodium su lpha te . Removal 
of the solvent provided an o i l ( ca . 1.75 g) which was chromato-
graphed over s i l i c a ge l (40 g ) . Each f rac t ion of 25 ml was 
co l l ec t ed . Elut ion with l i g h t petroleum-ether (5:1) afforded 
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7-oxo-7a-aza-B-honiocholest-5-en-3p-ol (CCLXXII) as a non-
c r y s t a l l i z a b l e o i l (800 mg); \> „„^ 3240br (N-H and 0-H), 
1665s (-C-N-H) and 1610 cm""^  (C=C); 6 7.1 (IH, N-H), 5.7s (IH, 
Cg-vinyl ic H), 3.3 (2H, G,a-H, a x i a l and GgP-H), 1.2, 0 .9 , 0.81 
and 0.68 (methyls) . 
Analysis-Pound : C, 77.84; H, 10 .73; N, 3.17 
027^45^^2 ^®^^i^®s • C, 78 .01; H, 10 .91 ; N, 3.36?;. 
6-Nltrochole 3t-5-en-3B-yl propionate 
Cholest -5-en-3p-yl propionate (CCCLXI) (10 g) was covered 
with n i t r i c acid (200 ml; d, 1.42) and funing n i t r i c acid (50 ml; 
d, 1.52) was added t o i t . Sodium n i t r i t e (10 g) was added to 
the suspension gradual ly over a period of one hour with continuous 
s t i r r i n g . Sl ight ex te rna l cooling was also affected during the 
course of the reac t ion and the s t i r r i n g was continued for 
add i t iona l two hours. The mixture was d i lu ted with an excess 
of i ce -co ld water when a yellow spongy mass separated on the 
surface and a green coloured so lu t ion was obtained. The lAiole 
mass was ext rac ted with e the r . The e the rea l so lu t ion was 
washed successively with water, sodium bicarbonate solut ion(5^) 
and again with water and dr ied over anhydrous sodium sulphate . 
Evaporation of the solvent provided the n i t r o compound as an 
o i l which was c r y s t a l l i z e d from methanol (7 g ) , m.p. 102 . 
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6-OxO"5a-cholestan-3B-.Yl propionate (CCCLXIX) 
6-Ni ' t rocholest-5-en-5P-yl propionate (6 g) was dissolved 
in g l a c i a l a c e t i c acid (250 ml) by warming the mixture and 
zinc dust (12 g) was added in small por t ions with shaking. The 
suspension was heated under re f lux f o r four hours and water 
(12 ml) was added now and then during the course of the r eac t ion . 
The hot so lu t ion was f i l t e r e d t o remove z inc and d i lu t ed with 
an excess of i ce cold water. The white p r e c i p i t a t e thus obtained 
was taken in e the r and the e the rea l so lu t ion was washed successively 
with water, sodium bicarbonate so lu t ion {57,) snd again with water 
and dr ied over anhydrous sodium su lpha te . Evaporation of the 
e ther gave an o i l which was c r y s t a l l i z e d from methanol to give 
the ketone (CCCLXIX) (4.0 g ) , m.p. 108°. 
Schmidt reac t ion of 6-oxo-5a~chole3tan-3B-yl propionate(CCCLXIX); 
7-oxo~6-aza-B-homo--5a-chole 3tan-3B-ol (CCCLXXV) 
To a so lu t ion of 6-oxo-5a-cholestan-3p-yl propionate 
(CCCLXIX) (2 g) and sulphuric acid (2 .5 ml) in dr ied benzene 
(15 ml) , sodixim azide (0 .5 g) was added slowly with s t i r r i n g 
at room temperature over a period of t h i r t y minutes. A b r i sk 
reac t ion ensued and a f t e r one hour the reac t ion mixture was 
poured onto crashed i c e . The benzene l aye r was separated and 
aqueous l a y e r was ext rac ted several t imes with chloroform and 
the organic e x t r a c t s were combined toge the r . The combined 
ex t rac t was washed with water, sodium bicarbonate solut ion(5^) 
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and a^a in wi th wate r and d r i e d over anhydrous soditim s i i l p h a t e . 
Removal of t h e so lven t provided 7 -oxo-6 -aza -B-homo-5a -cho le s t an -
3P-01 (CCCLXIV)-'-^®^'^^^^ which was c r y s t a l l i z e d from l i g h t 
pe t ro leum ( 1 g ) , m.p. 276° ; •) „^^ 3320br (OH), 3240br (NH), 1660s 
(CONH); 6 5.83d ( IH, NH, J = 5Hz), 3.4mc ( IH, C,a-H, a x i a l , 
Vi = l 6 H z ) , 2.91mc (IH, C^a-H, a x i a l ) , 2.26d (2H, C„ - p r o t o n s , 
J = 5Hz), 1 . 1 , 0 . 9 , 0 . 8 and 0.66 ( m e t h y l s ) . 
Analysis-Pound : 0, 7 7 . 4 1 ; H, 1 1 . 1 6 ; N, 3 .13 
C^^E^rjW^ r e q u i r e s : C, 7 7 . 6 4 ; H, 1 1 . 3 4 ; N, 3.36^;. 
Reac t ion of 7-oxo-6-aza-B-homo-5t t -chole8tan-3B-ol (GGCLXXV) with 
p r o p i o n i c anhydr ide and pyr id ine :7 -oxo-6 -aza -B-homo-3c t - cho le3 tan -
3B-yl p r o p i o n a t e (CCCLXXVI) 
k mixture of 7-oxo-6-aza-B-homo-5a-cholestan-3p-ol(GGCLXXV) 
( 0 . 5 g)» p y r i d i n e ( 1 ml) and p r o p i o n i c anhydr ide ( 0 . 5 ml) was 
hea t ed on wa te r ba th f o r f o u r h o u r s . The r e s u l t i n g brown 
s o l u t i o n was poured onto crushed i c e - w a t e r mix ture w i t h s t i r r i n g . 
The crude product on r e c r y s t a l l i z a t i o n from l i g h t pe t ro leum gave 
7«oxo- .6- .aza-B-homo-5a-cholestan-3p-yl propionate(CGGLXXVI)<250 mg), 
m.p. 201° ; ^ „„^ 3350br (N-H), 1725s (H^G,-COO), 1660s (CONH) 
and 1210s cm"-^  ( C - 0 ) ; 6 5.68 (IH, N-H), 4.6mc (IH, C^a-H, a x i a l , 
Wi = 18Hz), 2.3mc (4H, C^^-protons and CH^-GH2C00), 1 . 2 1 , 1 .08 , 
0 . 8 6 , 0 . 8 1 , 0 .78 and 0 .63 ( m e t h y l s ) . 
Analysis-Found : C, 7 5 . 9 1 ; H, 1 0 . 6 8 ; N, 2 .78 
G,QHC-J_NO, r e q u i r e s : G, 7 6 . 0 6 ; H, 1 0 . 8 5 ; N, 2 . 9 5 ^ . 
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6-0xocholest-4-en-3B"yl propionate (CCCLXVIII) 
A mixture of 6-oxo-5a-bromocholestan-3p-yl propionate 
(CCCLIVI) (5 g) and pyridine (50 ml) was heated under refl\ix 
for eight hours under anhydrous cond i t ions . The reac t ion mixture 
was poured in to cold water, ac id i f i ed with d i l u t e hydrochloric 
acid and ex t rac ted with e the r . The e the rea l so lu t ion was washed 
successively with water, sodium bicarbonate so lu t ion (5^) and 
again with water and dried over anhydrous sodium sulphate . 
Removal of the solvent provided an o i l which was c r y s t a l l i z e d 
from methanol to give t h e ketone (CCCIXVIII) (3 g ) , m.p . l34° . 
Schmidt r eac t ion of 6-oxocholest~4-en~3B-yl propionate (CCCLXVIII) 
6~oxo-7-aza-B-homocholest-4-en-3B-ol (CCCLXXyill) 
To a so lu t ion of 6-oxocholest-4-en-3P-yl propionate 
(CCCLIVIII) (1 g) and sulphuric acid (1 .2 ml) in dried benzene 
(7 .5 ml), soditim azide (240 mg) was added slowly with s t i r r i n g 
at room temperature over a period of t h i r t y minutes. A b r i sk 
reac t ion ensued and l e f t the reac t ion mixture overnight a t room 
temperature. Then the reac t ion mixture was poured onto crushed 
i c e . The benzene l a y e r was separated and aqueous l a y e r was 
ext rac ted severa l t imes with chloroform and the organic 
e x t r a c t s were combined toge the r . The combined ex t rac t was 
washed with water , sodium bicarbonate so lu t ion (5^) and again 
with water and dried over anhydrous Na^SO.. Removal of 
- 265 -
the solvent provided an o i l (ca . 0.9 g) vAiich was chromatographed 
over s i l i c a gel (40 g ) . Each f r ac t i on of 25 ml was co l l ec t ed . 
Elut ion with l i g h t petroleum-ether (4:1) afforded 6-oxo-7-aza-
B-homocholest-4-en-3p-ol (CCCLXXVIII) (0 .5 g) c r y s t a l l i z e d from 
l i g h t petrole\im, m.p. 286°; )) „„^ 3440br (-0H), 3300br (-NH), 
1660s (CONH) and l620w cm'"'- (C=C); 6 7.46br (2H, C^-vinylic H, 
and CONH), 3.56br (IH, O^a-H, a x i a l , Wi = l6Hz), 3.2mc (2H, 
^7a~-2^' *^ *^ * ^'^^ ^^'^ ^'^^ (methyls) . 
Analysis-Pound : C» 77 .81 ; H, 10.74; N, 3.17 
C2YH^5N02 r equ i res : 0, 78 .01 ; H, 10 .91 ; N, 3.367.. 
PART - I I I B 
Reaction of 7-oxocholest-'3-en~3B-yl propionate (CCCLXV) with 
aa excess of hydrazoic acid 
Sodium azide (4 g) was dissolved in water (20 ml) and to 
t h i s was added benzene (30 ml) a t 0°C. Sulphuric acid (4 ml) 
was then added dropwise with daaking over a period of 30 minutes 
a t 0-5°C, shaking was continued for a d d i t i o n a l 30 minutes and the 
organic l aye r was separa ted , d r ied over anhydrous sodium sulphate 
and f i l t e r e d . This so lu t ion of hydrazoic acid in benzene (30 ml) 
was made upto 40 ml by addi t ion of benzene and f reshly d i s t i l l e d 
boron t r i f l u o r i d e - e t h e r a t e (2 ml) was added to i t in the cold. 
Then a so lu t ion of the ketone (CCCLXV) (2 g) in benzene (40 ml) 
was added t o t h i s cooled hydrazoic acid solut ion in about 5 hours 
and then r eac t ion mixture was kept fo r 7 days at room temperature . 
Benzene was removed under reduced pressure and the res idue 
dissolved in e the r . The e the rea l so lu t ion was washed with water, 
sodium bicarbonate so lu t ion ( 5?^ ) and again with water and dried 
over anhydrous sodium sulphate . Evaporation of the solvent gave 
an o i l which was chromatographed over s i l i c a gel (40 g ) . Elution 
with l i g h t petroleum-ether (6:1) and c r y s t a l l i z a t i o n from 
methanol gave 7a-aza-B-homocholest-5-eno[7a,7-d] te t razol-3P-yl 
propionate (CCCLXXIX) (500 mg), m.p. 142°; 0 ^^ 1720s(CH,-CH5C00) 
UJS.X • J c. " 
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l660w (C=C), 1510w, 1460W and 1380w (G=N, N=N) and 1190s cm"''-
(propionate ) ; 6 6 .48s ( IH, C g - v i n y l i c H) , 4 . 7 b r ( IH, C,a-H, 
a x i a l , Wi = l 6 H z ) , 4 . l 6 b r ( IH, Cgp-H), 2 .2q (2H, CH^CH2C00, 
J = 7Hz), 1 . 3 , 1 .18 , 1 . 1 , 0 .93 and 0 .83 ( m e t h y l s ) . 
Analysis-Pound : C, 72 .32 ; H, 9 . 4 8 ; N, 11.02 
C^QH^gN^Og r e q u i r e s : C, 72 .54 ; H, 9 . 7 4 ; N, 11.28'?^. 
F u r t h e r e l u t i o n w i th l i g h t p e t r o l e u m - e t h e r ( 5 : 1 ) and 
c r y s t a l l i z a t i o n from methanol gave 7a -aza -B-homocholes t -5 -eno 
[ 7 a , 7 - d ] t e t r a z o l - 3 p - o l (CCCLXXX)^^-'- (300 mg), m.p. 144° ; 
^ m^^ 3380br ( -0H) , 1665w (C=C), 1510, 1460 and 1380w cm""^  
(C=:N, N=N); 6 6 . 6 s ( IH, C g - v i n y l i c H) , 4 . 3 b r ( IH, CgP-H), 3 .13br 
( IH, C,a-H, a x i a l , W^- = l 6 H z ) , 1 . 3 , 0 .93 and 0 .86 ( m e t h y l s ) . 
Analysis-Pound : C, 7 3 . 3 8 ; H, 9 . 8 1 ; N, 12 .52 
Cg-^ H^^N^O r e q u i r e s : C, 7 3 . 5 9 ; H, 10 .06 ;N, 12 .7 l7 , • 
A mix tu re of the t e t r a z o l e (CCCLXXX)(100 mg), p y r i d i n e 
(1 ml) and p r o p i o n i c anhydr ide ( 0 . 7 ml) was hea t ed on water 
bath for f i v e h o u r s . The r e s u l t i n g brown s o l u t i o n was poured 
onto c rushed i c e - w a t e r mix ture wi th s t i r r i n g . The l i g h t brown 
s o l i d t h u s o b t a i n e d was f i l t e r e d \inder s u c t i o n , washed wi th 
water and a i r d r i e d . The crude produc t on r e c r y s t a l l i z a t i o n 
from methanol gave t h e t e t r a z o l e (CCCLXXIX) (60 mg), m.p. and 
m.m.p, 142° wi th t h e sample ob ta ined e a r l i e r . 
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Reaction of 6-oxo-5a-chole3tan-3B-yl propionate (CCCLXIX) with 
an excess of hydrazoic acid 
Sodium azide (2 g) was dissolved in water (10 ml) and to 
t h i s was added benzene (13 ml) a t 0°C. Sulphuric acid (2 ml) 
was then added dropwise with shaking over a period of 50 minutes 
at 0-5 C, shaking was continued f o r add i t i ona l 30 minutes and 
the organic l a y e r was separa ted , dr ied over anhydrous sodium 
sulphate and f i l t e r e d . This so lu t ion of hydrazoic acid in 
benzene (15 ml) was made upto 20 ml by add i t ion of benzene and 
f resh ly d i s t i l l e d boron t r i f l u o r i d e - e t h e r a t e (1 ml) was added 
to i t in the cold. Then a so lu t ion of the ketone (CCCLXIX) (1 g) 
in benzene (20 ml) was added to t h i s cooled so lu t ion of hydrazoic 
acid in about f ive hours and the reac t ion mixture was kept for 
thi?se days at room temperature . Benzene was removed by d i s t i l l a t i o r 
under reduced pressure and the res idue dissolved in e the r . The 
e the rea l so lu t ion was washed with water, sodium bicarbonate 
so lu t ion {57,) and again with water and dr ied over anhydrous 
sodium su lpha te . Evaporation of the solvent gave an o i l which 
was chromatographed over s i l i c a ge l (20 g ) . Elut ion with l i g h t 
pi t roleiun-ether (2:1) and c i y s t a l l i z a t i o n from l i g h t petrolexun 
furnished 6-aza-B-homo-5a-cholestano[6,7-d] te t razol-3p-yl 
propionate (CCCLXXXII) (500 mg), m.p. I 6 l ° j -))„„^ 1730s 
(CH^-CHg-COO), 1530, 1460 and 1380w (C=N, N=N), 1180s cm~-'-(C-0); 
6 4.83mc (IH, C^a-H, a x i a l , W-J- = l6Hz), 4.4 d i e t , dd (lH,C^a-H 
a x i a l , J = 10 and 4Hz), 3.45d (IH, G^^-proton, J = 15Hz), 
I a 
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2.4q (2H, CH5-CH2-COO, J = 7Hz), 0.55s (3H, C^^-CH^), 1.28, 
1.15, 0 . 9 , 0.83 and 0.63 (other methyls) . 
Analysis-Pound : C, 72.02; H, 9 .91 ; N, 11.02 
C^QH5QN^02 r equ i re s : C, 72.25; H,10.10; N, 11.237o . 
Reaotion of 6-oxo~5tt-bromochole8tan-3B-yl propionate (CCCLXYI) 
with an excess of hydrazolc acid 
Sodium azide (4 g) was dissolved in water (20 ml) and to 
t h i s was added benzene (30 ml) a t 0°C. Sulphuric acid (4 ml) 
was then added dropwise with shaking over a period of 30 minutes 
a t 0-5°C, shaking was continued fiX) add i t iona l 30 minutes and 
the organic l a y e r was separated, dr ied over anhydrous sodium 
sulphate and f i l t e r e d . This so lu t ion of hydrazoic acid in 
benzene (30 ml) was made upto 40 ml by add i t ion of benzene and 
frefibly d i s t i l l e d boron t r i f l u o r i d e - e t h e r a t e (2 ml) was added 
t o i t i n the cold. Then a so lu t ion of the ketone (CCCLXVI) (2 g) 
in benzene (40 ml) was added to t h i s cooled so lu t ion of hydrazoic 
acid in about f ive hours and the reac t ion mixture was kept for 
f i f t een days a t room tempera ture . Benzene was removed by 
d i s t i l l a t i o n under reduced pressure aid the residue dissolved 
in e the r . The e therea l so lu t ion was washed with water, sodium 
bicarbonate so lu t ion (5/i) and again with water and dr ied over 
anhydrous sodiiun st i lphate. Evaporation of the solvent gave an 
o i l which was chromatographed over s i l i c a gel (40 g ) . Elut ion 
with l i g h t petroleum-ether (6:1) and c r y s t a l l i z a t i o n from l i g h t 
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petroleum a f forded 6 - a z a - B - h o m o - 5 a - b r o m o c h o l e s t a n o [ 6 , 7 - d ] t e t r a z o l -
3p -y l p r o p i o n a t e (CCCLXXXIV) (600 mg), m.p. 180*^; ]) „„^ 1735s 
(CH5-CH2-COO), 1530, 1445 and 1380W (C=N, N=N), 1 1 9 0 s ( p r o p i o n a t e ) 
and 655 cm"-'- ( C - B r ) ; 6 5.33mc (IH, C^a-H, a x i a l , W^  = l 6 H z ) , 
3.5d ( IH, Gya"^, J = 15Hz), 3.15d (IH, 0 7 ^ " ^ , J = 15Hz), 2.4q(2H, 
CH^-CHg-COO, J = 7Hz), 1 . 3 , I . I 6 , 0 . 9 1 , 0 . 8 3 , 0 .78 and 0 .66 
( m e t h y l s ) . 
Analysis-Fotmd : C, 62 .14 ; H, 8 . 32 ; N, 9 .48 
C-QH^QN^OgBr r e q u i r e s : C, 6 2 . 3 8 ; H, 8 . 5 5 ; N, 9.70/^. 
F u r t h e r e l u t i o n with l i g h t p e t r o l e u m - e t h e r ( 2 : 1 ) and 
c r y s t a l l i z a t i o n from methanol a f forded 6-oxo-5a- 'bromocholes tan-
3p-o l (CCCLXXIV) (300 mg), m.p. 152° ; ^ „„^ 3350br ( -0H) , 1710s 
(C=0) and 590 cm""'- ( C - B r ) ; 6 4.23mc (IH, G^a-H, a x i a l , Wi = 18Hz), 
1 .2 , 0 . 9 , 0 . 8 and 0 .65 ( m e t h y l s ) . 
Analysts-Pound : C, 6 7 . 1 2 ; H, 9.19 
Cg^H^jOgBr r e q u i r e s : C, 6 7 . 3 4 ; H, S.M"/^. 
Reaction of 6 - 0 x 0 c h o l e s t - 4 - e n - 3 B - y l p r o p i o n a t e (CCCLXVIII) wi th 
an exces s of h y d r a z o i c a c i d 
Sodium a z i d e (4 g) was d i s s o l v e d i n wa te r (20 ml) and to 
t h i s was added benzene (30 ml) a t 0°C. S u l p h u r i c a c i d (4 ml) 
was t h e n added dropwise with shaking over a p e r i o d of 30 minutes 
a t 0 -5 C, shaking was cont inued f o r a d d i t i o n a l 30 minutes and 
the o r g a n i c l a y e r was s e p a r a t e d , d r i e d over anhydrous sodium 
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siilphate and f i l t e r e d . This so lu t ion of hydrazoic ac id in 
benzene (30 ml) was made upto 40 ml by addi t ion of benzene 
and f resh ly d i s t i l l e d boron t r i f l u o r i d e - e t h e r a t e (2 ml) was 
added to i t in the cold. Then a so lu t ion of the ketone 
(CCCLIVIII) (2 g) in benzene (40 ml) was added to t h i s cooled 
so lu t ion of hydrazoic acid in about five hours and the reac t ion 
mixture was kept for three days at room temperature . Benzene 
was removed by d i s t i l l a t i o n under reduced pressure and the 
residue dissolved in e the r . The e t h e r e a l so lu t ion was washed 
with water, sodium bicarbonate so lu t ion (5^) and again with 
water and dried over anhydrous sodium sulphate . Evaporation of 
the solvent gave an o i l which was chromatographed over s i l i c a 
ge l (40 g ) . Elut ion with l i g h t petroleum-ether (10:1) and 
c r y s t a l l i z a t i o n from methanol afforded a inixture of the tautomeric 
forms of 4 ,6-dioxo-5a-choles tan-3p-yl propionate (CCCLXZ3CVII), 
v i z . , 6-oxo-4-hydroxycholest-4-en-3p-yl propionate (CCC1IXX7III) 
and 4-oxo-6-hydroxycholest-5-en-3p-yl propionate (CCCLXIXIX) 
(300 mg), m,p. 100°; >^ ^^^ 1745s (CH^-CH2C00), 1650-I550br 
(p-diketone system); 6 5.25t (IH, C,a-H, J =10H2), 2.3q (2H, 
CH--CH2COO, J = 7Hz), 1.18, 1 .1 , 0 .9 , 0.8 and 0.66 (methyls) . 
Analysis-Fotind : C, 76.02; H, 10.01 
C_QH.QO. r equ i res : C, 76.23; H, 10.23^. 
Fur ther e lu t ion with the same solvent system (10:1) and 
c r y s t a l l i z a t i o n from methanol gave 4a-oxo-4-aza-A-homo-6-hydroxy-
choles t -5-en-3p-yl propionate (CCCXC) (400 mg), m.p. 152°; 
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)) ^^^ 5450, 3260l3r ( N - H ) , 1 7 5 5 S ( C H , C H , C 0 0 ) , l690g (C=C-C=0) 
and 1610s cm""^  (-NH-C-C= C - ) ; 6 5.55nic ( IH, C ,a -H) , 7 .4 (-NH), 
0 •Ed ^ " 
2.4q (2H, CH^CH2C00, J = 7Hz), 1 .26 , 1 .2 , 0 . 9 , 0 .81 and 0 .7 
(methy l s ) . 
Analysis-Potind : C, 7 5 . 6 8 ; H, 9 . 9 1 ; N, 2.62 
C^QH g^NO^ requires : C, 7 5 . 8 8 ; H ,10 .12 ; N, 2.87%. 
PART - IV 
The mass s p e c t r a were measured on JMS-D300 mass s p e c t r o -
meter at 70 eV us ing a d i r e c t i n s e r t i o n t e c h n i q u e a t a source 
temperat\ire of about 250^0. 
The v a l u e s (m/z) of t h e fragment i o n s from v a r i o u s 
l a c t o n i c and non l a c t o n i c p r o d u c t s a re t a b u l a t e d below. The 
va lues i n p a r e n t h e s e s a re t h e r e l a t i v e abundance (%) of t h e 
peaks with r e s p e c t t o base peak t aken as 100/^. 
7 - O x o c h o l e s t a - 3 . 5 " d i e n e (CCXCVI) 
Mt 382(80 .00 ; (i21^A2^^' 3 6 7 ( 1 1 . 2 ) , 3 3 0 ( 4 . 0 ) , 2 7 1 ( 5 . 6 ) , 
2 6 9 ( 2 2 . 4 ) , 2 4 2 ( 4 . 0 ) , 2 4 1 ( 3 . 2 ) , 2 2 9 ( 6 . 4 ) . 2 2 8 ( 4 . 8 ) , 2 2 7 ( 6 . 4 ) , 
1 8 8 ( 1 3 . 6 ) , 1 8 7 ( 3 5 . 2 ) , 1 7 5 ( 2 4 . 8 ) , 174(100) , 1 6 2 ( 8 . 0 ) , 1 6 1 ( 4 4 . 8 ) , 
1 5 9 ( 2 7 . 2 ) , 1 3 5 ( 9 . 6 ) , 1 3 4 ( 2 0 . 0 ) , 1 3 3 ( 8 . 8 ) , 1 2 2 ( 7 . 2 ) , 1 1 9 ( 1 2 . 0 ) , 
1 1 0 ( 1 2 . 0 ) , 1 0 8 ( 1 6 . 0 ) , 1 0 6 ( 1 6 . 8 ) , 9 5 ( 1 4 . 4 ) , 9 4 ( 2 0 . 0 ) , 9 2 ( 2 8 . 0 ) . 
46"Hydroxy"7~oxocholest-5-en-3B-yl acetic acid Y-lactone(CCCXXXVIII) 
Mt 440(90.0; G^t^U^^Q^), 439(5.), 425(13.0), 412(3.0),396( 9.0), 
382(70.0), 367(5.0), 353(7.0), 327(38.0), 300(11.0), 299(10.0), 
287(19.0), 286(13.0), 285(18.0), 269(6.0), 267(10.0), 245(38.0), 
242(11.0), 241(5.0), 232(95.0), 228(6.0), 227(16.0), 219(45.0), 
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2 1 7 ( 1 7 . 0 ) , 1 9 2 ( 2 6 . 0 ) , 1 8 8 ( 2 1 . 0 ) , 1 8 7 ( 2 3 . 0 ) , 1 7 4 ( 5 8 . 0 ) , l 6 l ( 7 8 . 0 ) . 
1 5 9 ( 2 0 . 0 ) , 1 3 4 ( 5 9 . 0 ) , 1 2 1 ( 5 4 . 0 ) , 1 1 9 ( 5 6 . 0 ) , 1 0 9 ( 4 7 . 0 ) , 1 0 7 ( 7 6 . 0 ) , 
9 5 ( 7 0 . 0 ) , 9 1 ( 8 1 . 0 ) , 8 1 ( 9 4 . 0 ) , 7 9 ( 8 8 . 0 ) , 7 4 ( 3 8 . 0 ) , 7 1 ( 3 5 . 0 ) , 
6 9 ( 7 6 . 0 ) , 6 7 ( 8 6 . 0 ) , 5 3 ( 2 6 . 0 ) , 43 (100 ) . 
4B-Hydroxy-2 ' -methyl - '7"Oxocholes t -5-en~33-yl a c e t i c a c i d 
Y- lao tone (CCCLXIII) 
Mt 4 5 4 ( 9 6 . 6 ; O-^QE^^O^) , 4 5 3 ( 2 7 . 5 ) , 4 3 9 ( 1 8 . 3 ) , 4 3 6 ( 1 5 . 0 ) , 
4 2 6 ( 9 . 1 ) , 4 2 1 ( 6 2 . 5 ) , 4 1 0 ( 5 8 . 3 ) , 3 9 5 ( 4 1 . 6 ) , 3 8 2 ( 9 5 . 7 ) , 3 4 1 ( 3 5 . 8 ) , 
3 2 6 ( 3 0 . 0 ) , 3 1 3 ( 9 . 1 ) , 3 0 0 ( 1 9 . 1 ) , 2 9 9 ( 1 7 . 5 ) , 2 6 9 ( 1 2 . 5 ) , 2 5 9 ( 2 0 . 0 ) , 
2 4 6 ( 7 5 . 8 ) , 2 4 2 ( 1 8 . 3 ) , 2 4 1 ( 8 . 3 ) , 2 3 3 ( 2 6 . 6 ) , 2 3 1 ( 2 6 . 6 ) , 2 2 8 ( 2 6 . 6 ) , 
2 2 7 ( 2 1 . 6 ) , 2 0 6 ( 2 6 . 6 ) , 2 0 2 ( 3 3 - 3 ) , 1 8 9 ( 2 0 . 0 ) , 1 8 7 ( 3 7 . 5 ) , 1 7 4 ( 5 6 . 6 ) , 
1 6 2 ( 3 4 . 1 ) , 1 6 1 ( 7 0 . 0 ) , 1 5 9 ( 2 5 . 0 ) , 1 3 4 ( 6 6 . 6 ) , 1 3 2 ( 7 5 . 0 ) , 1 2 0 ( 7 1 . 6 ) , 
1 1 8 ( 7 6 . 6 ) , 9 5 ( 9 4 . 1 ) , 9 3 ( 9 5 . 7 ) , 8 1 ( 9 9 . 1 ) , 7 9 ( 9 4 . 9 ) , 7 7 ( 4 4 . 1 ) , 
6 9 ( 9 7 . 5 ) , 67 (100 ) , 4 3 ( 8 4 . 9 ) . 
3B-Acetoxy-5B-hydro3archole3tan-6a~yl a c e t i c ac id y - l a c t o n e 
(CCOXXVIII) 
Mt 4 8 6 ( 0 5 ^ H 5 Q 0 4 ) , 4 2 6 ( 7 0 . 0 ) , 4 1 1 ( 1 0 . 0 ) , 3 8 5 ( 1 2 . 5 ) , 3 8 4 ( 7 . 5 ) , 
3 8 2 ( 7 . 5 ) , 3 7 2 ( 2 2 . 5 ) , 3 6 7 ( 7 . 5 ) , 3 6 6 ( 7 . 5 ) , 3 3 0 ( 2 . 5 ) , 3 1 3 ( 1 2 . 5 ) , 
2 8 9 ( 1 2 . 5 ) , 2 8 8 ( 6 . 7 ) , 2 8 7 ( 7 . 5 ) , 2 8 6 ( 1 2 . 5 ) , 2 7 3 ( 1 2 . 5 ) , 2 7 2 ( 3 0 . 0 ) , 
2 7 1 ( 4 5 . 0 ) , 2 5 9 ( 6 . 7 ) , 2 5 8 ( 5 . 0 ) , 2 2 7 ( 7 . 5 ) , 2 1 8 ( 7 . 5 ) , 2 1 7 ( 7 . 5 ) , 
2 1 3 ( 1 0 . 0 ) , 2 1 2 ( 7 . 5 ) , 2 1 1 ( 1 2 . 5 ) , 1 7 7 ( 7 . 5 ) , 1 7 5 ( 6 . 7 ) , 1 7 3 ( 7 . 5 ) , 
1 6 7 ( 2 0 . 0 ) , 1 4 9 ( 2 0 . 0 ) , 1 3 4 ( 1 5 . 0 ) , 1 3 3 ( 1 5 . 0 ) , 1 2 0 ( 2 0 . 0 ) , 1 1 8 ( 2 2 . 5 ) , 
1 0 9 ( 2 2 . 5 ) , 1 0 7 ( 2 7 . 5 ) . 1 0 5 ( 2 7 , 5 ) , 9 5 ( 3 7 . 5 ) , 9 3 ( 2 7 . 5 ) , 9 1 ( 2 2 . 5 ) , 
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8 3 ( 2 2 . 5 ) , 8 1 ( 5 5 . 0 ) , 7 9 ( 2 2 . 5 ) , 7 1 ( 2 7 . 5 ) , 6 9 ( 3 5 . 0 ) , 6 7 ( 2 5 . 0 ) , 
5 7 ( 5 2 . 5 ) , 5 5 ( 5 0 . 0 ) , 46 (100 ) , 4 4 ( 5 5 . 0 ) . 
4B"Hydroxy~6~nitrocholest--5"en-3B-yl a c e t i c ac id Y-lactone(CCCLVI) 
Mt 47 l (U .6 ; .C2gH45N04) , 4 7 0 ( 4 . 2 ) , 4 5 6 ( 1 4 . 7 ) , 4 5 5 ( 2 0 . 0 ) , 
4 5 4 ( 4 1 . 0 ) , 4 4 1 ( 1 1 . 6 ) , 4 4 0 ( 1 0 . 5 ) , 4 3 9 ( 1 5 . 8 ) , 4 3 8 ( 1 6 . 8 ) , 4 3 6 ( 9 . 5 ) , 
4 2 7 ( 7 . 4 ) , 425(13^7) , 4 2 4 ( 7 . 4 ) , 4 1 3 ( 8 . 4 ) , 3 9 8 ( 9 . 5 ) , 3 9 6 ( 1 6 . 8 ) , 
3 8 5 ( 9 . 5 ) , 3 8 3 ( 2 5 . 2 ) , 3 7 0 ( 9 . 5 ) , 3 6 8 ( 2 5 . 2 ) , 3 5 8 ( 1 2 . 6 ) , 3 5 6 ( 1 0 . 5 ) , 
3 4 4 ( 9 . 5 ) , 3 4 2 ( 6 . 3 ) , 3 4 0 ( 1 0 . 5 ) , 3 2 9 ( 6 . 3 ) , 3 2 4 ( 7 . 4 ) . 3 1 8 ( 7 . 4 ) , 
3 1 1 ( 7 . 4 ) , 3 0 0 ( 8 . 4 ) , 2 4 7 ( 3 4 . 7 ) , 2 4 5 ( 1 4 . 7 ) , 2 3 1 ( 1 0 . 5 ) , 2 2 9 ( 1 0 . 5 ) , 
2 1 7 ( 1 4 . 7 ) , 2 1 4 ( 1 5 . 8 ) , 1 9 3 ( 1 2 . 6 ) , 1 7 7 ( 2 1 . 0 ) , 1 4 9 ( 4 1 . 0 ) , 1 3 5 ( 4 8 . 4 ) , 
1 2 3 ( 2 9 . 5 ) , 1 2 1 ( 4 7 . 4 ) , 1 0 9 ( 5 4 . 7 ) , 1 0 7 ( 6 5 . 3 ) , 9 5 ( 9 5 . 8 ) , 9 3 ( 7 6 . 8 ) , 
9 1 ( 6 0 . 0 ) , 8 1 ( 9 9 , 8 ) , 6 9 ( 9 3 . 7 ) , 6 7 ( 8 1 . 0 ) , 5 7 ( 9 7 . 9 ) , 4 3 ( 1 0 0 ) . 
46 -Hydroxy -6a~ace toxy~66-n i t r o -5a -cho l e3 t an -38 -y l a c e t i c a c i d 
Y~lactone (CCCLV) 
Mt 531(C^^H4gNOg), 4 7 2 ( 1 2 . 5 ) , 4 7 1 ( 4 . 1 ) , 4 5 6 ( 3 . 3 ) . 4 5 5 ( 3 . 3 ) , 
4 5 4 ( 2 . 5 ) , 4 4 2 ( 5 . 0 ) , 4 3 2 ( 7 . 5 ) , 4 3 0 ( 1 2 . 5 ) , 4 2 9 ( 5 . 0 ) , 4 1 5 ( 1 5 . 0 ) , 
4 1 4 ( 5 2 . 5 ) , 4 1 2 ( 7 . 5 ) , 4 0 2 ( 7 , 5 ) , 4 0 1 ( 1 7 . 5 ) , 3 8 6 ( 2 0 . 0 ) , 3 8 5 ( 5 . 0 ) , 
3 8 4 ( 7 . 5 ) , 3 8 2 ( 5 . 0 ) , 372(100) , 3 6 9 ( 4 . 1 ) , 3 5 5 ( 3 . 3 ) , 2 7 3 ( 2 7 . 5 ) , 
2 6 0 ( 2 . 5 ) , 2 4 7 ( 2 . 5 ) , 2 4 6 ( 2 . 5 ) , 2 3 2 ( 5 . 0 ) . 2 3 1 ( 3 . 3 ) . 2 1 8 ( 4 . 1 ) , 
2 0 2 ( 2 . 5 ) , 1 7 3 ( 3 . 3 ) , 1 7 2 ( 2 . 5 ) , I 6 l ( 3 . 3 ) , 1 4 9 ( 5 . 0 ) , 1 4 7 ( 3 . 3 ) , 
1 2 4 ( 4 . 1 ) , 1 2 1 ( 7 . 5 ) , 1 0 9 ( 5 . 0 ) , 1 0 8 ( 7 . 5 ) , 1 0 7 ( 1 0 . 0 ) , 9 6 ( 1 2 . 5 ) , 
9 4 ( 1 0 . 0 ) , 9 2 ( 7 . 5 ) , 8 3 ( 1 0 . 0 ) , 8 1 ( 1 5 . 0 ) , 7 9 ( 1 0 . 0 ) , 7 1 ( 1 2 . 5 ) , 
6 9 ( 1 5 . 0 ) , 6 7 ( 1 0 . 0 ) , 5 7 ( 2 2 . 5 ) , 5 5 ( 2 2 . 5 ) , 4 3 ( 5 0 . 0 ) . 
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3 6 - C h l o r o - 6 - n i t r o - 7 a ' - h y d r o x y c h o l e 8 t - 3 - e n - 8 a - y l a c e t i c a c i d 
Y- lac tone (CCCLIII) 
Mt 505/507 (C2gH^^N0^Cl), 4 4 6 / 4 4 8 ( 3 0 . 8 / 1 0 . 0 ) , 431/433 
( 5 . 0 / 1 . 6 ) , 4 1 8 / 4 2 0 ( 2 0 . 0 / 6 . 6 ) , 4 1 1 ( 6 2 . 5 ) , 4 0 1 / 4 0 3 ( 5 . 0 / 1 . 6 ) , 
3 8 3 ( 5 . 8 ) , 3 8 2 ( 5 . 0 ) , 3 6 9 ( 2 0 . 0 ) , 3 6 8 ( 3 7 . 5 ) , 3 6 1 ( 5 . 0 ) , 3 5 4 ( 7 . 5 ) , 
3 3 3 ( 1 0 . 0 ) , 3 3 2 ( 3 . 3 ) , 3 0 6 / 3 0 8 ( 1 3 . 3 / 3 . 3 ) , 2 9 8 ( 5 . 0 ) , 2 9 6 ( 5 . 0 ) , 
2 9 3 ( 1 0 . 0 ) , 2 9 2 ( 1 2 . 5 ) , 2 7 1 ( 1 0 . 0 ) , 2 5 9 ( 5 . 0 ) , 2 5 7 ( 2 0 . 0 ) , 2 3 0 ( 5 . 0 ) , 
2 2 8 ( 5 . 8 ) , 2 2 6 ( 5 . 0 ) , 2 1 4 ( 7 . 5 ) , 2 1 3 ( 6 . 6 ) , 2 1 2 ( 7 . 5 ) , 1 9 8 ( 5 . 0 ) , 
1 8 5 ( 3 . 3 ) , 1 8 3 ( 3 . 3 ) , 1 8 1 ( 3 . 3 ) , 1 7 7 ( 7 . 5 ) , 1 7 5 ( 3 . 3 ) , 1 7 4 ( 3 . 3 ) , 
1 7 3 ( 3 . 3 ) , 1 7 2 ( 3 . 3 ) , 1 6 1 ( 5 . 0 ) , 1 6 0 ( 5 . 0 ) , 1 5 9 ( 5 . 0 ) , 1 4 9 ( 1 2 . 5 ) , 
1 4 7 ( 7 . 5 ) , 1 4 6 ( 1 0 . 0 ) , 1 3 5 ( 1 0 . 0 ) , 1 3 3 ( 1 2 . 5 ) , 1 2 4 ( 6 0 . 0 ) , 
1 2 3 ( 2 5 . 0 ) , 1 2 0 ( 2 0 . 0 ) , 1 0 8 ( 2 5 . 0 ) , 1 0 6 ( 2 7 . 5 ) , 9 6 ( 2 0 . 0 ) , 9 4 ( 3 0 . 0 ) , 
9 2 ( 2 6 . 5 ) , 9 0 ( 2 7 . 5 ) , 8 2 ( 2 7 . 5 ) , 8 0 ( 4 2 . 5 ) , 7 8 ( 3 2 . 5 ) , 7 0 ( 4 5 . 0 ) , 
6 8 ( 4 7 . 5 ) , 5 6 ( 8 2 . 5 ) , 5 4 ( 6 7 . 5 ) , 46 (100 ) , 4 5 ( 6 2 . 5 ) , 4 4 ( 4 0 . 0 ) . 
36-Acetoxy~6~ni t ro~8a-hydroxycholeat- '5"en-7t t -"yl a c e t i c ac id 
Y- lac tone (CCCL) 
Mt 5 2 9 ( 5 . 0 ; Q^^E^j^O^), 5 1 4 ( 3 . 3 ) , 5 1 3 ( 5 . 0 ) , 5 1 2 ( 5 . 0 ) , 
4 9 8 ( 7 . 5 ) , 4 9 7 ( 2 0 . 0 ) , 4 8 3 ( 5 . 0 ) , 4 6 9 ( 2 7 . 5 ) , 4 6 8 ( 2 7 . 5 ) , 4 5 6 ( 2 8 . 3 ) , 
4 5 5 ( 9 0 . 0 ) , 4 5 3 ( 3 2 . 5 ) , 4 5 1 ( 3 7 . 5 ) , 4 3 9 ( 3 7 . 5 ) , 4 3 8 ( 6 2 . 5 ) , 4 3 7 ( 3 0 . 0 ) , 
4 2 4 ( 3 1 . 6 ) , 4 2 3 ( 1 7 . 5 ) , 4 2 2 ( 3 0 . 0 ) , 4 2 1 ( 3 5 . 0 ) , 4 2 0 ( 2 7 . 5 ) , 4 1 2 ( 1 2 . 5 ) , 
4 1 1 ( 2 5 . 0 ) , 4 0 8 ( 1 7 . 5 ) , 4 0 7 ( 2 0 . 0 ) , 3 8 3 ( 1 5 . 0 ) , 3 6 9 ( 7 . 5 ) , 3 6 7 ( 7 . 5 ) , 
3 5 2 ( 1 2 . 5 ) , 3 4 0 ( 5 . 0 ) , 3 3 9 ( 5 . 0 ) , 3 2 6 ( 6 . 6 ) , 3 2 5 ( 7 . 5 ) , 3 0 1 ( 1 2 . 5 ) , 
2 9 9 ( 1 2 . 5 ) , 2 9 8 ( 2 2 . 5 ) , 2 9 6 ( 1 2 . 5 ) , 2 8 1 ( 1 2 . 5 ) , 2 6 8 ( 1 7 . 5 ) , 2 6 7 ( 1 5 . 0 ) , 
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2 5 1 ( 1 5 . 0 ) , 2 3 9 ( 1 5 . 0 ) , 2 3 7 ( 1 3 . 3 ) , 2 3 5 ( 1 3 . 3 ) , 2 2 7 ( 1 5 . 0 ) , 2 2 5 ( 1 7 . 5 ) , 
2 2 3 ( 1 2 . 5 ) , 2 2 1 ( 1 0 . 0 ) , 2 1 1 ( 1 7 . 5 ) , 2 0 9 ( 2 0 . 0 ) , 2 0 7 ( 1 7 . 5 ) , 2 0 1 ( 1 2 . 5 ) , 
1 9 9 ( 1 5 . 0 ) , 1 7 4 ( 1 5 . 0 ) , 1 7 2 ( 1 7 . 5 ) , 1 6 0 ( 2 0 . 0 ) , 1 5 8 ( 2 2 . 5 ) , 1 5 6 ( 2 0 . 0 ) , 
1 4 6 ( 2 0 . 0 ) , 1 4 4 ( 2 7 . 5 ) , 1 3 4 ( 3 7 . 5 ) , 1 3 2 ( 2 1 . 6 ) , 1 2 0 ( 5 2 . 5 ) , 1 0 9 ( 5 7 . 5 ) , 
1 0 7 ( 5 5 . 0 ) , 1 0 5 ( 4 7 . 5 ) , 9 9 ( 6 2 . 5 ) , 9 4 ( 2 7 . 5 ) , 9 2 ( 2 5 . 0 ) , 9 0 ( 2 5 . 0 ) , 
8 1 ( 5 2 . 5 ) , 6 9 ( 3 5 . 0 ) , 5 5 ( 6 5 . 0 ) , 4 6 ( 2 0 . 0 ) , 43 (100 ) . 
6 ~ N l t r o c h o l e 8 t - 5 - e n ~ 7 a - y l a c e t a t e (GCCXLVI) 
Mt 4 7 3 ( 4 . 2 ; CjgH^^NO^), 4 5 8 ( 5 . 2 ) , 4 5 7 ( 6 . 3 ) , 4 5 6 ( 4 . 2 ) , 
4 4 3 ( 3 . 1 ) , 4 4 2 ( 5 . 2 ) , 4 4 1 ( 6 . 3 ) , 4 2 8 ( 2 8 . 4 ) , 4 2 7 ( 7 6 . 8 ) , 4 1 3 ( 2 2 . 1 ) , 
4 1 2 ( 3 3 . 7 ) , 3 9 8 ( 2 5 . 2 ) , 3 9 7 ( 4 7 . 4 ) , 3 9 6 ( 4 5 . 3 ) , 383(100) , 3 6 8 ( 5 0 . 5 ) , 
3 6 7 ( 9 4 . 7 ) , 3 5 1 ( 1 2 . 6 ) , 3 2 7 ( 2 1 . 0 ) , 3 0 0 ( 2 6 . 3 ) , 2 9 8 ( 1 2 . 6 ) , 2 8 2 ( 2 6 . 3 ) , 
2 7 2 ( ( 1 0 . 5 ) , 2 7 0 ( 3 1 . 6 ) , 2 5 6 ( 2 3 . 1 ) , 2 5 3 ( 2 2 . 1 ) , 2 4 5 ( 2 5 . 2 ) , 2 4 2 ( 1 7 . 9 ) , 
2 1 9 ( 3 7 . 9 ) , 2 1 3 ( 3 3 . 7 ) , 2 1 1 ( 2 9 . 5 ) , 2 0 5 ( 2 4 . 2 ) , 2 0 1 ( 2 3 . 1 ) , 1 9 9 ( 3 2 . 6 ) , 
1 9 7 ( 2 9 . 5 ) , 1 8 5 ( 3 6 . 8 ) , 1 8 3 ( 2 6 . 3 ) , 1 7 5 ( 9 4 . 7 ) , 1 7 3 ( 5 2 . 6 ) , 1 6 4 ( 2 8 . 4 ) . 
1 6 3 ( 5 7 . 9 ) , 1 5 9 ( 9 4 . 7 ) , 1 5 7 ( 5 2 . 6 ) , 1 5 5 ( 3 1 . 6 ) , 1 4 9 ( 5 7 . 9 ) , 1 4 7 ( 8 1 . 0 ) , 
1 4 5 ( 9 3 . 7 ) , 1 4 3 ( 6 4 . 2 ) , 1 3 6 ( 4 4 . 2 ) , 1 3 4 ( 4 0 . 0 ) , 1 3 3 ( 9 1 . 6 ) , 1 2 9 ( 6 4 . 2 ) , 
1 1 9 ( 9 5 . 8 ) , 1 1 7 ( 7 8 . 9 ) , 1 1 5 ( 3 6 . 8 ) , 1 0 8 ( 4 5 . 2 ) , 1 0 6 ( 4 5 . 2 ) , 9 4 ( 6 3 . 1 ) , 
9 2 ( 4 4 . 2 ) , 9 1 ( 4 6 . 3 ) , 8 2 ( 6 1 . 0 ) , 8 0 ( 4 5 - 3 ) . 
6 - H i t r o c h o l e s t - 5 " e n e (CCCXLV)-^ '^^  
Mt 4 1 5 ( 6 8 . 9 ; C27H^5N02), 4 0 0 ( 1 5 . 5 ) , 3 9 9 ( 2 4 . 4 ) , 3 9 8 ( 7 7 . 7 ) , 
3 9 7 ( 8 . 8 ) , 3 8 5 ( 1 3 . 3 ) , 3 8 3 ( 5 . 5 ) , 3 8 2 ( 8 . 8 ) , 3 7 2 ( 1 7 . 7 ) , 3 7 1 ( 2 2 . 2 ) , 
3 7 0 ( 4 4 . 4 ) , 3 6 9 ( 6 8 . 9 ) , 3 6 8 ( 4 0 . 0 ) , 3 6 7 ( 1 1 . 1 ) , 3 5 6 ( 8 . 8 ) , 3 5 5 ( 1 1 . 1 ) , 
3 5 3 ( 8 . 8 ) , 3 4 2 ( 4 . 4 ) , 3 3 0 ( 4 . 4 ) , 3 2 8 ( 4 . 4 ) , 3 1 6 ( 4 . 4 ) , 3 1 4 ( 4 . 4 ) , 
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302(4.4) , 300(4.4) , 286(17.7) , 274(6.6) , 272(11.1), 260(6 .6) , 
258(13.3), 255(13.3), 247(15.5), 244(17.7) , 230(13.3), 218(15.5), 
215(15.5), 213(8.8) , 175(17.7) , 161(31.1) , 159(26.6) , 149(20.0) , 
147(28.8) , 145(22.2) , 138(17.7) , 135(24.4) , 133(20.0) , 131(15.5) , 
123(22.2) , 121(33.3) , 119(22.2) , 117(11.1) , 111(31.1) , 109(40.0) , 
107(37.7) , 105(35.5) , 97(26.6) , 95(88.9) , 93(55.5) , 91(37.7) , 
83(44.4) , 81(68.9) , 79(40 .0) , 77(17.7) , 74(17.7) , 71(48 .9) , 
69(66.6) , 67(48 .9) , 59(53.3) , 57(88.9) , 55(100). 
3B~Chloro-6-nltrocholest-5-en-7a--yl ace ta te (CCCLII-a) 
Mt 507/509 ( 1 2 . 5 / 4 . 1 ; C2gH^6N04Cl), 477/479(10.0/3 .3) , 
447/449(29.9/10.0) , 461/463(22.5/7 .5) , 432/434(13.3/3 .3) , 431/433 
(37 .5 /12 .5 ) , 430/432(39.9/13.3) , 417/419(100/33.3), 412(12.5) , 
411(33.3) , 401/403(50.8/16.6) , 394/396(26.6/9 .1) , 382(20.8) , 
381(50.8), 367/369(12.5/4 .1) , 364/366(12.5/4 .1) , 365(11.6), 
353/355(5 .0 /1 .6) , 352/354(7 .5 /3 .3) , 334/336(24.1/8.3) , 293/295 
( 1 2 . 5 / 4 . 1 ) , 292/294(13.3/4 .1) , 247/249(26.6/9 .1) , 241(8 .3) , 
239(18.3), 233(8.3) , 231(7.5) , 221(10.0) , 220(12.5), 219(41.6) , 
211(35.8) , 209(19.1), 206(19.1), 197(20.8) , 195(35.8) , 193(43.3) , 
187(10.0) , 185(13.3) , 183(17.5) , 159(37.5) , 157(66.6) , 155(20.0), 
149(19.1) , 147(24.1) , 145(33.3) , 143(26.6) , 141(13.3) , 123(25.8), 
121(41.6) , 109(61.6) , 107(54.9) , 105(42.4) , 93(58.3) , 91(45.0) , 
83(54.1) , 79(40.0) , 71(58.3) , 69(85.0) , 55(95.8) , 43(91.6) . 
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6 - N l t r o c h o l e s t - 5 - e n - 3 3 « 7 a - y l d i a c e t a t e (CCCXLIX) 
Mt 531 (5 .8 ; C^^E^^-^iO^), 5 l 6 ( 3 o 3 ) , 5 1 5 ( 4 . 1 ) , 5 1 4 ( 1 0 . 8 ) , 
5 0 1 ( 4 . 1 ) , 5 0 0 ( 1 0 . 0 ) , 4 9 9 ( 2 2 . 5 ) , 4 8 6 ( 1 9 . 1 ) , 4 8 5 ( 3 7 . 5 ) , 4 7 1 ( 7 9 . 1 ) , 
4 5 6 ( 6 2 . 5 ) , 4 5 5 ( 6 7 . 5 ) , 4 5 4 ( 8 0 . 8 ) , 4 4 1 ( 7 1 . 6 ) , 4 2 5 ( 9 5 . 8 ) , 411(100) , 
3 9 6 ( 6 2 . 5 ) , 3 9 5 ( 7 6 . 6 ) , 3 9 4 ( 8 9 . 1 ) , 3 8 1 ( 9 4 . 9 ) , 3 6 5 ( 8 7 . 5 ) , 3 5 8 ( 1 6 . 6 ) , 
3 5 3 ( 6 0 . 0 ) , 3 4 1 ( 1 2 . 5 ) , 3 3 9 ( 5 2 . 5 ) , 3 3 1 ( 1 2 . 5 ) , 3 1 7 ( 1 1 . 6 ) , 3 1 6 ( 1 7 . 5 ) , 
3 1 1 ( 4 3 . 3 ) , 2 9 8 ( 9 8 . 2 ) , 2 8 5 ( 5 9 . 1 ) , 2 8 1 ( 5 5 . 0 ) , 2 7 1 ( 6 7 . 5 ) , 2 7 0 ( 7 3 . 3 ) , 
2 5 7 ( 5 8 . 3 ) , 2 5 6 ( 6 2 . 5 ) , 2 5 2 ( 6 5 . 0 ) , 2 4 7 ( 8 1 . 6 ) , 2 4 5 ( 6 0 . 0 ) , 2 3 0 ( 5 5 . 0 ) , 
2 2 9 ( 5 0 . 0 ) , 2 2 5 ( 5 0 . 0 ) , 2 1 9 ( 9 2 . 5 ) , 2 0 5 ( 7 0 . 8 ) , 2 0 3 ( 6 4 . 1 ) , 1 9 9 ( 6 0 . 8 ) , 
1 9 7 ( 5 4 . 1 ) , 1 9 3 ( 7 3 . 3 ) , 1 8 8 ( 7 0 . 8 ) , 1 8 5 ( 6 0 . 8 ) , 1 7 6 ( 6 1 . 6 ) , 1 7 1 ( 6 9 . 1 ) , 
1 6 9 ( 4 5 . 8 ) , 1 5 7 ( 9 7 . 5 ) , 1 5 5 ( 5 0 . 0 ) , 1 4 5 ( 9 5 . 8 ) , 1 4 1 ( 4 1 . 6 ) , 1 2 9 ( 5 5 . 8 ) , 
1 2 0 ( 6 2 . 5 ) , 1 1 7 ( 6 6 . 6 ) , 9 3 ( 5 2 . 5 ) , 8 0 ( 5 0 . 0 ) , 7 5 ( 3 3 . 3 ) , 6 6 ( 7 9 . 1 4 ) , 
6 0 ( 5 0 . 0 ) , 5 5 ( 9 4 . 1 ) , 4 5 ( 3 0 . 0 ) , 43 (916) , 4 1 ( 8 1 . 6 ) . 
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M. S. AHMAD*, S. ZIA AHMAD, and IMTIAZ A. ANSARI 
Department of Chemistry, Aligarh Muslim University, Aligarh-202001, India 
We report the reaction of some ar,^-unsaturated ketones 
from the cholestane series with manganese(lll) acetate 
to afford a y-lactone. 
The reaction of olefins with manganese(iii) acetate has 
often been employed for the preparation of y-lactones.'^ 
Much attention has been focused on the 
synthesis of y-lactones because of their occurrence 
in a wide variety of natural compounds showing biological 
activity.'"^ This prompted us to extend the manganese(iii) 
acetate reaction to obtain steroidal y-lactones with 
possible biological activity. 
Thus treatment of cholesta-3,5-dien-7-one (1) with 
manganese(iii) acetate in acetic acid afforded the 
y-lactone (4), formulated as 4^-hydroxy-7-oxochoiest-5-
en-3/S-ylacetic acid y-lactone on the basis of its spectral 
properties (see Experimental section). The n.m.r. 
spectrum of (4) displayed a doublet for one proton at 
S 6.08 {J 2 Hz) ascribable to the C-6 vinylic 
proton. The small splitting of the C-6 proton was 
apparently due to long-range coupling'* with the C-4 
a-proton. A double doublet for one proton centred at 
S 5.16 (7 8 and 2 Hz) was assigned to the C-4 or-H 
(pseudo-equatorial). The presence of a C-5^=C-6 double 
bond renders ring A to be in a quasi-chair form, thus making 
the C-4a-H pseudo-equatorial. The alternative structure 
(6) was discarded because the signal for C-3-H at,say, 
S 5.16 would have appeared as a multiplet. An interesting 
feature of the n.m.r. spectrum of the lactone (4), which 
incidently, revealed the 3yJ,4^-orientation of the 
y-lactone grouping, was the appearance of one of the 
C-l' protons as a broadened singlet at d 2.4 and the 
other as a doublet at <5 2.25 with a J value of 6 Hz. 
( 1 ) 
( 2 ) R^ = R^ = H 
( 3 ) R^ = C I , R^ 
( 5 ) R-" = H , R^ = 
= H 
OAc 
( 4 ) X = C H g , Y = 0 
( 6 ) X = 0 , Y = C H , 
*To receive any correspondence. 
tThis is a Short Paper as defined in the Instructions for Authors 
[/. Chem. Research (S), 1984, Issue 1, p. iv]; there is therefore 
no corresponding material in J. Chem. Research (M). 
A Dreiding model of the lactone (4) revealed that the 
dihedral angle between the C-l'/S-H and the C-3af-H 
is cu. 90°, which may account for its (C-l'^-H) 
appearance as a broadened singlet, as the splitting will be 
almost negligible." On the other hand the dihedral angle 
between C-3ar-H and the C-l'ct-H is ca. 30°, and hence 
splitting with a J value of 6 Hz occurs. A 3a,4Qr or a 
3^,4a orientation for the y-iactone grouping was not 
compatible with the observed n.m.r. pattern (the 3a:, 
4^-oriented model could not be constructed because of 
excessive strain). The methyl signals for (4) were 
observed at S 1.2, 0.91, 0.83, and 0.7. 
Similar treatment of (2) with man;janese(iii) acetate 
afforded (5) (cf. refs. 1 and 2), formulated as 
7-oxocholest-5-en-4j3-yl acetate (see Experimental 
section) and the y-lactone (4). 
The y-lactone (4) was identical (t.l.c, m.p.. mixed 
m.p., and spectra) with the sample previously obtained 
from (1). It was also obtained when (5) was treated with 
manganese(ili) acetate, when presumably elimination of 
acetic acid from (5) occurs to give ( i ; as an intermediate 
in this reaction. 
3^-Chlorocholest-5-en-7-one (3), en similar treatment, 
led to the formation of (1), an elimination product, and 
the y-lactone (4). 
Experimental 
Reaction of Cholesta-3,5-dien-l-one (1) with Manganeseiill) 
Acetate.—A mixture of the dienone (ll (2 g), manganese(lli) 
acetate (25 g), acetic acid (35 ml), and acetic anhydride 
(20 mi) was heated under reflux for 2 f. The reaction mixture 
was poured into water and extracted with ether. The ethereal 
layer was washed with water, sodium hydrogen carbonate 
solution (5%), and water and dried (Na2S04). Removal of the 
solvent gave an oil {ca. 1.8 g) which was chromatographed over 
silica gel (40 g). Elution with light petroleum (b.p. 40-60 °C)-
ether (16:1) gave the starting dienone (1), crystallized from 
methanol (400 mg), m.p. and mixed m.p. 118 °C (lit.,'118 °C). 
Further elution with light petroleum-ether (2:1) and repeated 
crystallization from light petroleum provided 4p-hydroxy-l-
oxocholest-5-en-3fi-ylaceiic acid y-lactone (4) (400 ma), m.p. 
260 °C; Vmav (Nujol) 1770 (y-lactone CO), 1678 ( C = C - C = 0 ) , 
1630 (C=C), 1145, and 1020 cm ' (C-O) (Found: C, 78.9; 
H, 9.8. C29H44O3 requires C, 79.09; H, 10.00%). 
Reaction of Cholest-5-en-l-one (2) with Mangane.selill) 
Acetate.—A mixture of the ketone (2) (2 g), manganese(iii) 
acetate (30 g), acetate acid (35 ml), and acetic anhydride 
(20 ml) was heated under reflux for 4 h. The reaction mixture 
was worked up in the manner described for (1). Removal of the 
solvent gave an oil (ca. 1.85 g) which was chromatographed over 
silica gel (40 g). Elution with light petroleum-ether (15:1) and 
crystallization from methanol afforded (2) (300 mg), m.p. 
and mixed m.p. 128 "C (lit.,i" 125-129 "C). Further elution 
with light petroleum-ether (10:1) and crystallization from 
methanol gave 1 -o.xocholest-5-en-Xp-yl acetate (5) (400 mg), 
m.p. 140 °C; Vm.,x (Nujol) 1730 (CH,COO), 1676 
( C = C " C = 0 ) , and 1245 cm -1 (acetate); S (CDCI,) 5,75 
(1 H, s, C-6 vmylic H), 5.31 (1 H, br, C-4a-H. pseudo-
equatorial, Wi 5 Hz), 1.96 (3 H, s, CH,COO), and 1.2, 0.86, 
0.81, and 0,6 (other methyls) (Found: C, 78.6; H, 10.3, 
C29H4t,03 requires C, 78,73; H, 10,40%), Elution with light 
petroleum-ether (2:1) and crystallization from light petroleum 
afforded the lactone (4) (300 mg), m,p. and mixed m,p. 
260 °C. 
Reaction of the Acetate (5) with Mungane.tedii) Acetate. — 
A mixture of the acetate (5) (100 mg), manganese(iii) acetate 
(2 g), acetic acid (3 ml), and acetic anhydride (1.5 ml) was 
heated under reflux for 2 h. Usual work-up and chromatography 
followed by crystallization from light petroleum afforded the 
lactone (4) (40 mg), m.p. and mixed m.p. 260 °C. 
Reaction of ip-Chlorochloesl-S-en-l-one (3) with 
Manganese(lll) Acetate. —A mixture of the chloride (3) (2 g), 
manganese(iii) acetate (30 g), acetic acid (35 ml), and acetic 
anhydride (20 ml) was heated under reflux for 4 h. The reaction 
mixture was worked up in the usual manner. Evaporation of 
the solvent gave an oil {ca. 1.9 g) which was chromatographed 
over silica gel (40 g). Elution with light petroleum-ether (16:1) 
and crystallization from methanol gave the dienone (1) 
(350 mg), m.p. and mixed m.p. 118 °C (lit.,' 118 °C). Elution 
with light petroleum-ether (14:1) and crystallization from 
methanol afforded the chloride (3) (200 mg), m.p. and mixed 
m.p. 143 °C (lit.,11 144-145 °C). Further elution with light 
petroleum-ether (2:1) and crystallization from light petroleum 
afforded the v-lactone (4) (350 mg), m.p. and mixed m.p. 
260 °C. 
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